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[0026] ±IEBW£»iM-4fctf>, ifc#S2 O0>3& 

*-*WfflK£»fflilr*4£fc£1*afc-*4. 
[0027] JJEBWSrajSttfeft, IS*«2 1 <0» 

m-^gi«frr6] b li%EUmzW£ £ M&feit USSR 
»»J^*^fl*weSHtttt!E{^»S** i: «fc 

*i6ik»iaWrisuc^E5*. -«Mt@t^ 

[0028] Jb£BW£i&£T *fc*>. fStcJH2 2 co& 

fa. 3E£X(±m<J5SJ^<^rifiL H5iesgs&x-r-y7 , # 

[0029] ±ffiB«*JSrttf4fc*>. ifi*JB2 3 



7 4 x^x-h h frmmm* x-h t mmmmm 

h&i-mcovmizmtx . i^m^nf&sn^k^t 
f&Enmmkfth'thz.k-iifimk-th. 

[00 30] _LEBW£jafrt4fc*>, fi?*JS2 4(7)& 
QJti. fflEttffl^vTTfcL WEH«HR#Rfc:R** 

tRfc-f4. 

[0031 ] ±EBW£5ilfct4fc*>, IB*«2 5ct)^ 

sr««wt«jaj-r * i t *«ria t T4 . 

[0032] JbEB«£itlfct4fc*>. 6«0» 
Ditt. MK^ffi^x yrTii. fflESm&3tt(ci&(t 

n®bTf&. 

[00333 ±EBW£j»fr*-4>fc*>, ll*«2 7^ 
[00 34 ] ±EB«*aSJS't4fc». i»>SJ!2 8cO% 
[0035] ±EBW*a«t4fc«>. IS*IB2 90% 
[0036] ±EBW£illfc*4fcit>, 13*53 0^16 

[0037] 

fe«SLTKi!W4. 

[00 38] [i]&i<am&>}&& 
m 1 Ji*J6W)IS 1 aHttoffigffi(ctt4fi&HPDlSS2 

^-f t*q . y ^ar* 4 . *%Bnom 1 ^m^.®-^ 

2, 3K®4 • y-i >±>-*)-5tt-?h%fr3.-»fh3* 

9 , i/y 3 ym\^& i o . M^S^V 

-91 SZffiLhtlif&.btoX^h. 04>1 2li*^h 
[0039] ±ie«-S5<7)«}BK5-pa-r4 k . mti&tfv 

x2«, */^i^i9a/^rssi^i8EEii*iai!fr4fc 
«><otoT»4. KWJ6^5^2o#i«asfiflSKUi v ma 
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Xt v tt&mt hMWXT >v7b ^thZ t 
bfb. 

I00 24]JJEBWS:aiR«fe». 19*JS18«>» 

mi. mimmxr-y-rxu. <x<7)it3£i)fttfm-<7)m 

[0025] ±iismmss.thfzib. mxm 1 9<?>% 
mi. m&mxTvTviit. &(?>&&ifotf&-0m 

[0026] JJEBWSriftfctifc*). OOjfc 

[0027] ±EBWfcjtflM-Sfc*>, W#B2 1 <0» 

*-?£JBwC!IglJl£ffv\ fglS&WXr-yrTli. 

[00 28] ±KBWfcSSjfc*-*fc*>. §9*182 2?)?& 
[0029] ±j£@fi<j£iM1- 19*112 3«9& 



zmmizmmo.mzM.to 9- y^x-hhtmrn^x- 

[0030] UimZiMl&tbKtb. 19*52 4<7)$£ 

mi. uiEttawfvrcii wfEBftsasi^atiftt't 

QLb+b. 

[0031] ±.mmmfS.tbfzih. 19*52 5<r>% 
mi. mmtiiXT-yrx-ii. miimmm^&nm. 

[0032] ±&m*m&t 19*112 6<7)?S 

f>^x'j 7t>, Abuses, av^u^jt^^wawj- 

[0033] iJBBW^aiK-rifcft. I9*JB2 1<D% 

mt. mm^'T'/rx'M. mgsfifim&mrtsm. 
fcaattcttaw* ; t swat -r* . 

[00 34] JJEBWSrataM-ifc*), K*iS2 8c7)f6 
[0035] ±fiBWSraBS-t*fc«>. Ifi*J12 9(0% 

mi. y < H'A.zmL&y < ivi.x^^^zmm^mt 
hhzbzmmtb. 

[0036] JJEBW*»lS-f 6>t«>» IMJI3 0<n% 

mi. *-v hv-?mMztitMmtmiW.iz®mm 

X'folZbZmibtb. 
[0037] 

[0038] [limicornkwrnm 
m i ti^mmm 1 oiittwHKBKtBSBiftSBBiSB 

2. 3K®4 • 54 y-fey^5S:^-r.?.3K^- yh3. 
»¥S6. B»«^S7. ««P^98. 
«^S9. t>-^yy 3 y»S10. JMS5ffi^"7 
-i?l 3*«Bi4»J«i:«roTV^. 0+1 2(i*Xh 

[0039] ±il&%!><rMtfL*mm-hb . WfitiZtiv 

*2\i. */m£./&m/mm<r>im\ tmtttiz 
tb<r>h<r>X'hh. M3^7^2o^5i5jfi^Wi, mm 
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x 2 i/tntsi 1 **mth%M4 , wmztiszim 
(c i s) ^—v^x^fk ixm&.ztix^&. # 

^jl- v V3<T)y-i^y^5\t. witrcMos (C 

onplementary MOS: *g«SMOS) tmCCD 
(Charge Coupled Device : Wffi&fe^ ) "^rX'fo 
4. 

[004 0] «fg6ll *?a^7 h3£JB»lfc 

3t4^<50 t Wife 0 - *t -y t y 9 Srfil*. T V % h . 
BTOa*S7(i. 3(G¥a;:?h3tf>54 y-fcV? 
<^7j£ixSBWH lfcSWR 1 }. 
S. A (T->-o/) /d (r^;W) fy'^H 

cD*i§4?l 2a, jtaE*|6|ifc5e#a9(7)aj*-t4^(E*|6l 

«wa#S7*«!i»i-s. 

[004 1] iaE#fflft£#a9tt. Stt^***-? 
nSXT-yfy/^-^O^-^HBt^. Sttifctttt 

u*)ffl5e3&>wri6] . iBij#a 6 jWMj£SE+a»#-;i' h+ 

-f) aM^s^7-f X+T&S0*&M*E9+T*>S 
Wift *wr*«&|6jfiHH 9 a ^ BJ*f £ . 

[0042] jjt-A^s/V a vtawfa 1 0»i. JRSI1 
Oft^&BKttJSt&ftl^-'y h 3<Offl5e£>3m«ta 
KttBi-fifcAOtO-C* 1 ). Wit*. ft^--yh 

ttaj-tsasR-fey^f^tfli**^ 

Tli. 3ie¥bL--yh3t:J:0iaB^5^2tf)Saiffit 
ffiaSr&tiJL-CiiV^ tabayta-^ 1 2tt. B 

[0043] H 2 1 «)5(3SOWfflCffi41 

4±fclis JaSte#5X2j&*KR$*U>fc£fc:. 
HyX 2 fc&ttl. 4-otOft^W 3 *> 1 o<9ft8Bc9j£8£ 
tt. 1 3jWER3*iTH6. B&l *S 



£7)3 — t fiffi 1 Wft Sr S ft CM* £T t L 

■coat*-*. 11*1 5\mmmsm. wt-vx** 

*>fflj£iE3T>] (JWSrrt) . 1 7iiS«BBRSSB 
[0044] at, ±ie^rt<^tr^i»*^^ 

m 1 tf«Ofctf5«!BttR4Si«IWRS6a < •* - * 

fttmmmizmthym^^x . @3~06*>7n 

[0045] ( 4 > t ) comi® 

SSA-f 4fc (^-f-77'S 1 ) . ®\W&i8{m®C0M 

ttM**ty5? (sdflg) fctuawku <x®<7) 

^fi^|fi)Sr«t77/ (SD I R) ?rWM1-|.. BP 
fe. 75^SDFLG=1. 75^SDIR=0CBlte 
•fh (Zt-vTS2) . WJa^aSttUflUHkA^T-t* 
#«*A>SA>£W?gt. (^x-y7'S3) , fi«4»K 
=flrS*t#o. *J»¥a8l±. buIhIW 

(^r-y7"S 1 1 ) . BuE^^frft^Jt^fa 
( S D F L G= 0 ) iCfoit^JiXr -/TS 1 2>VjE 

WHo^Eirrti^aosri*! (sdflg=d«o*; 

[0046] ±ISXr v7'S 1 1 *)«rc, BuE^afc 
^rWll^l*] ( SD F LG = 0 ) Af-5 3t*^{±. 

BP*>. 75/SDIRC "1" $:-fe-yh (SDIR = 

i ) -th (xt-/7s 12). mz. mvfrmi&m 
^mc7)Z7--yt°>7 r *-?zmwmwL. worn* 

13). 0JW¥a8{«gt&^a6OXr ytv^ 

JBfc-Tft (XT-/7-S 14). mz. ftJfflM?a8»i:M 
vSr^Kit (Zf'yT'Sl 5) . ^-f-TOfi* 5 

S 1 6 ) . ^-f VCOfiA^fiHTtfMa^i^T'i'T'S 

f-y7°S2 2t3ttJ. 

[0047] ±I2Xt v7S 1 6 <7ffl£X\ 9 4 
*«R««ClT<0«^tt. «H»^a8Ji*Xh3ytA- 
^ 1 2*»fesaEB8tt«* (*S3vyH) tWtRofc 

jW5*»feflffit& (^T'y7'S 17). *^ hnytTa 

1 2*/5)jaEBIItt»««:»tKofci8*tt. 
a8{i^S^riSl2r*^b3ytA-^l 2tii*PL» IK 
W#a 6 <?)Xf y t y y*- 9 Jrffii^Jffll ifefrftO 
^acSrSv-* (Xf77S20) . milllWXdf^y^Sr 
ikfyy? (SDFLG) Srj£fir|6|^-f "l" t-t-y 
r- (SDFLG=1) t* (X-f y7'S2 1 ) . C\<?> 
±IE^T y7°S 1 ItcSS. 
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x 2 tftLxm i imtt&%M4 » mwzixtzWM 

l y 4 y-t>y-5te&<uyx (0^eg) , 

(CI S) ^-ftfije^SfffcUTlilftSitT^*. 3t 

^a--yh3C07^y-fe^5{4, WitfCMOS (C 
onplementary MOS : fflffliSMO S ) -bV^C C D 
(Charge Coupled Device : ©ffc-^SH 1 ) ^T<?> 
4. 

[004 0] B»#«6{i. 3ie^--y h3£HWlt 

B«*S#K 7 {4 , y h 3 «7 -f >"b 5 *» 

^SMjSiiSBflHi^l UfWl Ti-uym^ 
3. A (Ti-D/) /D (tV9)V) ? : J9)\M 

(Omi 2a. 3t3SE*W»J6#S90aj^-tiJaE*|6l 
[0041] j££in*ifc£*a9fcL S£03t^--y 

fry*-* (**»*«««t=aBwaBtHt) +t* 

4*161 $:^-t^E*l»lffl$fi 9 a t aiTrf 5 . 
[0042] tf-jUtfi-'i' a y&*n#& 1 0 14. WM 1 
tf^fiHItttJS***^-? h 30>BljEfcfri*l*>tt 

^v-f ?DX^f -y f\ h 3<9fiS£lB&Wt 

Ttt. b3tJ:9««6;y5*2<0M«ffit 

iB.rn.mm (^-yx^t) *>*wf88t*tu& 

[ 0 0 4 3 ] m 2 t4*&0fr7)i?S 1 coHiSWJ&'BKfl* SB 

BftHRgft M^-^*^) 
4_htli, Jfffi6#7X2a*IlS£ft6i£t. HfKS 
#7* 2tfc«t£ 4-o<7Dft^c0d*> 1 o<Dftg&c9>E$t 



fB£#5*2±t»E-f SHBS*-?-? 1 3 

<93— J-tHi?M 1 toft fc£tlSf8ffi£Tt L 

•CKfflTS. 0*1 5ttBft38R£B {4* -it*** 
■*-) *>±5£S05n*L 1 6*iB8B»R8B (4 
tt) ^siJ^tefrfa (JRtri*l) . l 7UB«SBR§HB 

( 4* tf>gtfj£3£2ri*l (iS^l 6 !) 

[00443 &t. ±E<ort < «UftLT$r4**»0 

g i <^im<o»!iifc:«*iiflffl0Daai ( w 

icq t mmwzm- 1» Mistov vc . 0 3 -0 6 coy o 

[0045] BflSBRgS ( 4 X-isX*-*1r ) comn 
ZtkXf&t (XT-yy'Sl) . SiJP^S8(±h5II]<7)^ 
^[6j5r^-f77^ ( SDFLG) £*JJ»HkL <^IHW 
^frf&J^^-r^^^' (SDIR) Sv&SIHfrf £. BP 

75/SDFLG=l, yyVSD I R = 0tg£ 
■f* (XT77-S2) . *JW*S8«««IHkjW»7tS 
fc. «r«+*»S*»S:W£t (^f77-S3) , fWW»K 
«r&4T»o. fWd+t^ifc. $)Jffll^g8<i:. ffiHIW 

361-* (Xf -y7'S 1 1 ) . B5[Hl^^3iE>7lS]* { )i*(fi] 
( S D F L G = 0 ) fiofciS-g-tiX-r -y 7' S 1 2 Aji 
MlHl<7)^7jI«l* 5 a*l6l (SDFLG=l)fc*ofc 

Ja-^tiXf y 7" S 2 2 ^jltf . 
[0046] IMZXf 77S11 <VP\%X\ fjEcO^ 

UfitfWjfii ( SD F LG= 0 ) tzr>tziM;\i. V\W£ 

BP^., 77/SD I Rt "1" Sr-b-y h (SD I R= 

i ) tb (xt-yts i2). mz. mmmum) 
$®6cr>XT-yvyy*-fzmw0mi. warnta 

i3). it. mm^n.s\tmi^m<r>xr-v^yy 

SSfc-ti (^T7/S 14). St. 3HM^a8li;yM 
-7^»lL (XT77S15) . -e<0j*. ?Y-?(0fi*i 

S 1 6) . ^-f-7C0<i^i^fflWTO^I4X-f-y7-S 
T7 7"S2 2tJltf. 

[0047] ±1C^T y 7*S 1 6 \%X\ 9 1 
3&Wje«telT^)«^tt. »#S8«i*x h 3 y t a - 

g8l4a*l*l^*Xh3ytj.-^l 2tii»L. |g 
6 <7)^r y t y /t-^ $rffiiJl0Jffll LTifc^lSlO 
^SSSr^T^ (Xr y7°S20) . MtHjOXdf ^y^r[6]$r 
^•f7 7^ (SDFLG) Sr^I^^-f "1" t-fe-y 
b ( SD F LG= 1 ) ~f~b (Xr y7"S2 1 ) . C\(T> 
Ik. IMXT vTS 1 1 \,zm.b. 
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[0048] ±gexr 77 S 1 70fl5Tt\ *^hny 
1 2A>&jHaHJ^*»tB&fr*»->fc«£ 

t&^SS»tKofc*>5*»*!MSL (Xf77S 18). 

^oftucowa^ffo^ (xr-yrs 19), 

±12* T-y 7 S 1 6 CMS. *Xh3yta-^12*> 

7"S 1 

[ 0 0 4 9 ] ffi#. ±&*T 77S 1 1 eoWJTC\ buB 
Oj^E*l6nWKfirHd ( SD F LG= 1 ) rt£-jfc*£li. 

Hfl*>. 75^SD I Rfc "0" H7b ( SD I R 
= 0)1-1. (Xf7rS2 2) . Kfc. &ijffll#g8te!$ 
W&k 6<7)XT-y h* - ? Sr»$lJ13i L . *- A*T 

3 -y h 3 6 ( *x -y 7" S 2 

3) . SSfc. *'Jffll#S8«±»^S6cOXf -ytr>^ 
"0" fcLTBBfcfl«lrt-4 (^T7 

TS2 4 ) . 

[0050] lE^fv^S 2 4«0fflafiL $"Jffll¥S8 
(±. *Xh3yfWl 2*>4>^SBtt*g^ (jtJE3 
■7VH) £»tKofc*>5a»£«}&*-4 UTy7"S2 
5) „ 23&»fej^EiBJWB«*5tt 

1 2i}-^aym^^^m^tzt^i)^\%L U 
T7 7'S2 6) . *XhnytjL-^l 2*><9*<9flfc<0 

f--y7'S2 7) , ±EXx-y7*S2 5 till.. *Xh3 
yfi-^ 1 2A^-ecoffic7)^Srg(tBX^ : Or* 1 o^ 

±Jexr yrS2 5tMS. 
[ 0 0 5 1 ] fiWj . UB-Xr 77S2 5 <?}«S£T\ 

h^yti-^ i 2a»£j£2Eraitt&*£gwR->fc*& 

li, SiJ^SSti^aEfrlfilS-^h^yti-^l 2fc 
£» L . fc-Atfi^ 3 y&*0#& 1 0 (c X 0 *- A# 
y'i'gVlfcfctefr^ (Xf77S28) . IES)#-g60 
Xf -y 9 ttmi&m t . #5*3.- ? h 3 £R 

£ffi^ (^T7rS2 9) . filHl<7)Xdf-vV*|6]5ra-t 
77/(SDFLG) ^fa*T6l^-r "0" K-te-y h 
( SDFLG=0 ) 1"l> (^f- y7' , S3 0) . Z<T)'\k. 
JiIBXr-yTSl lfcR*. 

[0052] IXtmWLt:* 0 fc. 1 OStt 

£tib-f*Baiaixgaz <-r -x-****-*-) tan 
r. is^«^i.isfa^*'5^2fc. BmnvmistsB. 
*®fetitz*hnmim-?—7 1 3 1 . te«Lfc*? 



tMm® 6 1 . m moss-oa^ a* i6w>r*h o m 

*- Atfi/'y 3 >-«?»^ a iot. ^s»7««wie¥a- 

-•y h 3<offiatffitT»o^S*BW!riiifc-f**>aar 
yta-? 1 2(=«Ltt*W9*l6|CI«W6fiHIISre» 

mm'tr o wwm* t*HL. mmm it, 

•y h 3 Srtf-AtfvV 3 yizmtiiMzxr y h'yj/t 
3fc¥a- 7h3 $rS«iilO^WSSfiFffit#»)^^l. t 

ytMLXf--yh'>^t-^cO)lE8^«l^-ri.SiJ»$:?T 

[0053] JbE<0flUSK«k 0 . a^ISffi^S < - 
Tli. Bflia^ROSr-^iai (JWSrW) H 

030B»7fiMi. 5t3(E»7t:fl;tTiWri6|K*R l )BIJtt 
ffiSat 3K*i- -y h 3 LT . 6 ^^-^ >y 

tahnyta-? l 2£*tlTiat*rftM 

4&fiflZj6»feiSWl6|t^S*l!l!ifirt4. SWJR^fcHftflr 
miim-bayt:*—? 1 2CjM*>fL. ^xhaytrjL 
-^1 2<D**-vtK7'f>''<li. iSttrrtlIJI*K»)-C** 

ii:t««iU3t«UIiff5. ft*. aaripH!l»ROH»ft 
L. *xb3yta-? i 2A^»:o^(cra-rs^ 

[ 0 0 5 4 ] ftoT - #S& B J!tf>$ 1 ^Sfe^StffiS 
BflS&Rga (-O-y^-*'^) tfi^Ttt. a«B 
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[0048] IMIAT vTS 1 7<rm%.X\ 

yntt^m^tzb^frimfeL (^t^rs 1 8 k 

*£tt. ^OftOffiaSrffofca (Xf'/7S 19). 
ilEXrvrs 1 6 CMS. *Xh3yh'a-^ 1 2 

7*S 1 

[0049] flwr. ±ie^r 7rs 1 1 <ofljrc\ flu® 

^3c7>fa*«[6j ( SDF LG = 1 ) /*-5fc«^li. 
$)JtiP#S8 (i<XIH(7)^2£^[fi] * Httrfe fc * * i> a -'H" 
I). BD*>, 77/SD I RC "0" Sr-fe-y b (SD I R 
= 0) -tft UfvrS22) . $iJUP#S8(±IE 

3 y\%&a.~ 7 h 3 *&m-h (X=rv7S2 
3) . «»¥a8UK«#S6<0^f-yt:y^ 
-^OilEmaSr "0" £LTlJld££B?l&-tl> Ury 
7°S24) „ 

[0050] IMiXT -v T S 2 4 o^SflL MW^K 8 
li. ^XhnyfjL-^ 1 2A>^*Effll#i^ 

5) . tah^yti-^l 2*>fe^Siffl6i&^S:Stt 

1 2fr£*Ofl^&4**5WR^fcA^*»* i Pl5£l' (X 
r-/7'S2 6) . *xb3yfi-^l 2fr£>-£<Ofl!l<7) 

fv 7 , S27) , ±I2XT77"S2 5fc^&. *Xha 
yta^ l 2fr&*««tootS4**5WR£>4*»-3fc* 

_tl2x-r y 7*S 2 5 (CMS . 
[ 0 0 5 1 ] flW . ±E*r 7/S 2 StfWTC. 

Si. M«^S8ttjSKri<d**^h3yta-^l 2fc 

i/'>3ytfc»*ffv^ Ur y7'S28) , Ktt*£8t6a 
*7-?e^*-*£8MMWWU 3^3.-7 h 3 
«R9l»ftfiait=Wfrt4. JSC M»#R8liBiH£ 

mwr mum i . «w Awes 

£fi^ (Xt77*S29) . fing^^-v^fofc^-f 
77/ ( SDFLG) Srfltfrrtfc^t "0" tC-fe-y b 

( SD FLG= 0 ) (Xt y7"S30) . d^fS. 
-LIE* r-y 7* S 1 HcMS. 

[0052] JSUbSPWLfc J: o fc. 1 

aELTS«S«35ri«iifcttaWnaifcia»ffi , 3. BflMB* 



K-AXVis a >m%\^&. lot. &mi«mK&3- 
7 h 3 **-AsKj;i/ 3 ytiM-ttfttXr 7 fyn 

com^MU^tummz^^, -f2*tm8attki> 

^^^"tiv^ii^i- y h 3 St^-^jKJ/V 3 

[0053] ±ia<oai*t i 0 . MiiMsx^a m 

fifiC^i-7h3lrfMljLT. Bfa6^f7 
^r,tzmi5. tahnyta-; 1 2tWLTjSMr(6ls1 
#|j*Xh3yt*a-^l 2(C3*^>fL. *xhayfa 

-^1 2c07>^-r^K7'f^*«±. j^to^nxoribi. 

ffiBtJie^- -y h 3 Jh LT v^&«^» -^««Brt 

H*7sha>-t°j.-^ 1 2*»<o^aE<7)^* J: 5rV^, 

*xhayfa-; 1 2*^^^5StM-ri>^ 
[0054] t^oT. *«ffltf)JB 1 0HSfrDM3$!» 

mz. naa^aSEBWa^ $r ffiiSt & i * { T^ & 
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[00 5 5] [2~\m2cr>mm<?>BB 

m 7 li^m^m 2 egmnfmizRiwamtgiE. 
SBtSSaxjISJ C7 4)i>A.z*-vi-) fi, 7 -r vUAtf/p 

^22, #3^2 3, 3fc!I24, CCD5-fytyf2 

5 , jRinws 2 6 , B«aa#e 2 7 . mm a 2 

8 , HSMMPNSt 2 9 , Jfr-Atfi/V 3 yWO^a 3 0 
Srflli*»*t'Sro"ri^*. H*3 2«i*xh3yf^ 

[0056] ±IB*»<0ffljR&i*a^4 1 , 7 < /PA* 
rt^2 2(4, JSSiT**7 < /UA2 l SfiUM-ifclW) 
fc«OT* 0 , MIS ( 7 4 ll A ) (Dftffit WaiZttmt h 
flfflZfc3lfi¥5$v - ? tfttin? fit \ ^ . flS**?- ? fc 
LTtt. 7 4/k&rt;l/^te#jRW:.x!;yK JBW47 

m*It&Vt>&. 3t^SR 2 314, 7^1^A2 1 ?>B&£ C 
CD5 / ( 2 5 <OJtflBaiffl±ttt«"r 4 fc*><0 

ftM2 4 i4, 7 -f /UA 2 1 

[00 57] JS^IBS»g2 6ii. Xr vfy^-^ 
2 2SSb^t*|6lCSaW-6. WW!H*a2 7tt. C 

c d 5 y-t 2 5 ■csfcflraaasfvc as* s*ifcH« 

ft-f 3 KOT-to^JSl. A (TtO;/)/D (tv-'? 

3 0 a , nUMW^K 2 9K OBJUMDItiHR 2 6 

aWtEl *Xh3yti-^32H^32 

10 0 5 8] iBKlSi]fflI#a2 9 14, &S07 4 
^2 2<7)*-A^vv- 3 y*^c7){i-H, iS«»^S2 

+*»*-^H+^BfiBt»Hi+*»<o«ffli. assays 

^?»#fi£^-f^;fcri6]t#$82 9 a£$W#a2 
8Ka}7Tt6fc&£, «W*S2 8*»4>tf«&^lC«or 
jeS^i»jaW6. »W»a2 9{4, ±IE^1^HM 
tf»B»«>?H«rflfcje*a9 6 . 

[0059] *-A#i/*S/ a y^»^a 3 0«4, MfST' 
£>•?> 7 -f /UA 2 1 ^SgfifStCWjiE-r h 7 -f A-A*;!^ 
2 2<Dm^1ir°]CDim$:®lilt&titb?>i><OX'h <0 , 
Witf. 7 -f ;PA*;ur 2 2 CRJtfcA U v h , «Mi 



^a*/^2 2oastasiwt:ttair6a«-by^ 

HPD&a ( 7 -r ^A***t) oMW*a2 8fc»UB 
❖SrSiLTlHSi (7*/k&2 1 ) Ojg^fffctf, R* 

[0060] l!4'3 3(47 4;l'A*/k/2 2<7)7.f/UA 

2 1 <ojt»Bfiafc»«;-r*fii[afc»t«:flBBjt#B-7- 

7, 3 4li7-f;UA*;^2 2057^A2 lcoasgffi 
JMOSSBBJBfc LT. C C D 5 4 V? 2 5 T'7 a )\> 

[0061 ] 08«i*^O|g2<7)g?!feO^S{c^|.ffi 
^fiSK^S (7-fyPAXdf-^r) <07^^A*;^c7)^ 
assvr wmx-h 0 . ( a ) H 6 x 6 7 ^ ;WA 
L?t 7 4 ^A*/uy<ofKBJ& (b)li6xi27-(^ 
A i I 7 -f ;PA *;U^oaWHT'* * . BK*o 7 
^;UA*;W/22{4. Mitf6 X 4 . 5 craK6 X 1 
2 c m 4 T'ftffltC^i. Sid (ClSft£il£ t WS> 0 . 
BfflS<05tJg»±, 6X4.5, 6X6, 6x7, 6X9, 
6X 1 2C0k'cr)-<r-<X<r>7 <( frMZft IX i>m t&ElZ 

[ o o 6 2 ] t z*>x\ *mitt2<vmt<7mmzvk 

*Stt9BRSB (7 ^PAXdf^t) Ji, M^JR-&am 

wf-f x^^-ri, .r kj&^c* Sid tmssfiTu 

5„ ^(7)7 4)VKib)\,y22\,Z\t, 6X12cmc07-f 
;PA ^R*K ofci* CB«tf)f«Bfc»J51-4 fflajcflttB 
<m-9W 1 MWElttttoSftT #7 -f ;pa 
■9--fXC«LTS«cttJBK:{ifi[aL*v\ 4>t, 6x 
4 . 5 c m^7 /UA{4, 6 X 1 2 c mc7)7 -f ;UA{CJt 
BBaESrtfc&q^OTT* 0, ^C7)6x4.5cm 

*■ ft h&lfhttt !> =5rv ^-C«iattK*aT& 4 . 
[ 0 0 6 3 3 , 1M X<0/h$ ^7 ^ ;UA*^$ 

Sf.3IBJ!)*?32 6<0^t •/ fy/t-^^f 7 7^5: i: 
CSrJS, BftBZ^KOCHSrlPlfi^iv^ CIO 

*«* 4 . i O J: 3 «r*8^K , ±ESS 1 «9dSO»S|-cra 
* Lfc fc , B^ri^K 0 ®H^JS(4i?i(c 7 * /> 
A*/^2 2S»»LT, I«W^82 6Wf7t 

nwmt * -/p h ty® tc lt *x h 3 y e a 

-* 3 23&»6&«jt$Efflte*>l&**f*t>. *^H3>-tf 
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[00 55] [2]&2<omm<r>mB 

•&Bf$f5?KgE (7 4)VJ***\1-) f2, 7 4)VJ±*)V 
?22. %&Jk23. fflg24, CCD7-f^yf2 
5 . Igfi»^& 2 6 . B&*MI#& 2 7 , Htt^R 2 

8 . mwmwt m 2 9 , *- j&v's 3 y^a^g 3 0 
[0056] iMimmmmmz t,?< ^a* 

)V^2 2(2. WMX'foh? < )VK2 1 £ft*W4fctftf> 
0 , Effi ( 7 /t-A ) 0>jfcSfc«B8fc*ttE-r& 

LT<2, 7^;UA*;^(c?fML^xii-yh. $W27 
>< /UAjJv^iy&ftLfcggg. >£^«27 ^Atf/I^t;: 

minxtii. 36**2 3 ti, 7 4/W»210M«SrC 
C D 7 >-fe 2 5 0*K£Mffl±Ctt{&t ifctfKO 
IS«*^*-C* 4 . 3KB 2 4 tt , 7 -f /UA 2 1 fcSBWt 

100 57] aCBHB»*»26li, 

2 2£ilj£2E&|6|fc:8BBrfS. B«*I#82 712, C 

CD5^>--fey-9-25 T'3tm^^ tlT ffi^) £ 

(1*3 l^Tto/Byi, A (T-t-D^) /D (f^ 

? 3 2t?<3fl«IW»fcaj*-f 4 . 3ilJffl^82 8(2, *- 
A^y y 3 y^I#g3 0 A^<0*-A^y y 3 >«D 
tff$30a, MMmf&2 9frb<rMimWm26 
aSr^W), *Xh3yta-^32*^Ofg^-32 

ata-j-c«iwi!«i¥a2 9^®^a#g2 1 zmw 

[0058] ffim®\ffl^f% 2 9 «2. mi±.C07 4 iV&iWV 

*i3twmv>sf8&&mi. KBSB»^a2 6*«aiieBE 

^38E»»Sri6j^*^«fr|filf9«2 9 a£#j{3P#82 
8Caj*-t4t*t. lH»¥82 8*»4>*>J&4*fc«r>T 

jSSESrsaurr* . 2 9 (2, ±iess 1 o&tt 

[0059] tf-A^V 3 y^»#S3 012, HSR* 
7 ^ /UA 2 1 i05tJgfiHlc«JSt & 7 4 ;UA*; W 
2 2<DSiJ^35E^[6]O{iS$r^ai^l>^Ol)<0T-J) 
W£tf. 7 -f ;UA*/W2 2 tCffiWtfc* 'Jvh. «Wi 



3§S, avM4Rlt*3l«fl6<OSWJ-fc» i Sr4i'-A^E*«KiJ 

;UA*;U^ 2 2 *>ffiSI£«SlWfc8iM- 
*»^ffljft$fiTV^4. Mh^yfi-^S 2<i. Bt$ 
( 7 -< ;uax * * 1- ) <nmm-fk 2 8 c» LJg 
(7-T/UA2 1 ) ^^S-ffML 
n &ftfcB«flHR£iIfMlS¥« 2 7 A»65WR -> T *& 

[0060] S4>33(27-f/PA*/U^22c07-f^A 
3 4{i7*/UA*/l^2 2a7 4H^2 lOftfflffi 

w^msmkLx. ccD70-feyt2 5t7-(;i' 

A*/W2 2fcSSW&*ifc3l^^-7H^R-jT. 

[006 1 3 mste*wn<nw,2<r)%m<r>wm.iz&hm 

(7-f;l/A^^t) c7)7-f;UA^r<50ffl 
***tilBBHT* 0- (a)(26x67>f ^A$rffij§ 
tJt 7 ^ ^Atf/l^Oi&HJJlL ( b ) {2 6 X 1 2 7 4 )V 
A Sr ft» I 7 ;P A tf^ttBWiHT* 4 . H^^ 7 
-f;UA*^^22{2. 0l]^(2*6X4.5cmA^6x 1 
2 c mtX'&miz&l h J: 3 fclft»S*Ut«>W* 0 . 
B^«05feSI2, 6X4.5, 6X6, 6x7. 6x9, 
6X1 2<r>ZCT)+r4 X<?)7 4 iVMZftLXhnt&mz 

[0062]ti*T. *»W5»2«iafc<WBJISt:ffi 
«BiSBtRISS (7^;UAx=>f^7-) tt. iS^K^BtS 

4. ^607^^*^2 2^(2, 6X12cm«07-( 
;UA *|«*]Rr>fc^fc:B««oa*atSti5rs <4Bfctt« 
en-91t l BBKfJtfrtnS^T^*^ #7 -f ;i-A 

4.5cm607-f^A{2, 6 X 1 2 c m07 ^^Atit 
^THfejESlSlAq^J&lTT* 0, I«6X4.5cra 
07-f^A(c«L,Tf*Jgcov-^5r^aJTSfiO{2, ftUt; 

[0063] fifoT , 1M X^h$V^7 -f /PA*^$ 

firv^«^tt v ®m-?-?i±mb-nz. %m?-9k 

a<a 4 . vioj; 3 ttnfeiz . jjejb i <»-3m.om&x-^ 
^L£fci5i«Hc, iftia^KoeiiiwaJBfiiretc^ ^/p 

A*;^2 2$r^JSLT, flFRHBtt^ei2 6^f-yt: 

-^3 2A^»:^3SS5&«^5:^*., *Xh3>"tf 
jl-^ 3 2*»<»-^BIrtfc:jettil»W)»*tSJtK-> 
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ffltii t X'<r)^mn ax £ ft < -fZ t tfX' £ h . 
[0064] flfcfr. *Xh3ytj.-^32*>f>-S^ 

■y tv^t-^OfflBfclffil LT , fflB&3\*ti8\M 
[00653 HXkWnifc «k 3 2 

3 . Essa*?-? 3 4 1 . %xsam}j&MBtLtdt 

¥**«SHi-^K3aW6 CCD7^>"tey-?25fc. 

7 w ^a*a^2 2 ^JifSKM LTi^S^rfatSttft 
*i«]fclB» Lxm&Z'u o Xt •> vyf^-fitoz. 
£JSS«#&2 6 k . j£SE»TBS07 a )VK*)V?2 

2 cofiB fc £ t x #£>7£4 * nwrfat-t * jWfcfriaj t-t 

**»S:ifc«^*«WW«^« 2 9 1 . KWoSS-oBBt 
3tt»WWBWJR •) HB&flfflffctffc"*-* 7 -r ^A*/l^2 
2c0S*fiaSr^ai-f 6*-A^y'i/ g y^^3 0 
**h3y£*-*3 2fcttLB^Bl9#flfclW 
l»tg?65rfEa-ri»i:ftC*^h3yh , J L-^3 2*^iO 
Jg*t»^^»$ilffll*l52 9WM«fcff ■3M»^R2 
8t2r^rL. ©J1W#S2S{i. <WW£aE#fl#*-*>M 
^fe*r|pJtS^3iifc*&tt7 ^ *A*;W2 2£*- 

JMfcLT3w>jSw>J&4*£f*tK a«^adriai**»-<o 

^2 2 *R««^«i»&fl[ac9»S-t& tsi^f 
■y FtfJIfc 

[0066] jjBwflijRt «t o . mmm^m (yov 
irwr<» at*mitt»ff3. sets 

0S£aE»TSHi. M!fTfcJBtTiW5riftIia*]R , )IBJ6 

imiz? j>vj**>i<y2 2z : ®mix. mmm^2 

■f*. -jeB^rtfc*Xb3Vta-*3 2;frfc<JW>jt 
ifc*h3y£jL-*3 2fc*tL 

Bt^9i»waa*»4)ie*i«»ic^s&Bi!ttt6. 



h3>t°A-:?32£>;*.3 L -*--?-F74AJ2. 

^KOflJr&ftK^ -f )VJ±*)Vy2 2* { <?jtLTOl>^ 
-£\ — g^fWfc:*^. ha>\i°j.-?3 2^f>^^ 

[ 0 0 6 7 3 ft o X . *5*W^)» 2 OgejfcajgJB&ffi* 

assays (cfc^rti. &<ob 

[00683 ^. S»(^)»S*»fe*Jfi*fti 

yfa-? ( i^(iC PU-^MP U ) tfiffiimtzim 

[00693 E1t«**»fe«*ai**ifc7*D 

dfctc^rO. -!-07'o^*7A3-K$:fB1tL3tlB1i^ft 
[00703 A3- Ffcffi*&^4fc*tf>£1Stt 

*\ %.T<*9. WSt5Sif4X9* CD-ROM, CD 

z*m\->hzttfx'%h. 

1 0 0 7 1 ] 3yta-^MWlLfcro^5A 
3— K *S8tft* ifctiJ: Os lifJi UfcWKISBkOlItt 
j&9ERS*t*«»'rP5r<. * <7)TD^A3-h'^tl^ 
t=«^* . 3 v Ka-^±TWI Lt O S$r£*aj| 

^ Lfcldt»lB««l6««e9l«ti*«^t* * til Z t 

liWo£X'i>%\,\ 

[0072] IEt»HE*W»feSiaj$*lfc7-D^5A 
3-K*\ 3yt A -^tWASnfc«iat:3S!K-H^ 

ay^jL-^i,zmm^titzmmm^--y htz.m>b* 
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mm rwsmnaz ? z t * . 

[00 64] flfcfr, *Xh3>fj.-^32H-^ 
T5t^O-7-^<7)^ai5rffVK JKSflB»*a2 6*)*T 
[0065] VJ±mWLt:X o fc. 2 OWI 

wtciij^ txwm ma & t fcjiaor fofcaajR o . 

fcfcWC. 7-f^A2 1$:^-ri)7-f;UA*;l/^2 2 
3 . HfBSHSv- ? 3 4 1 . #1Bg»iii±fc*l« Lfcjfc 

7 */l/JU*/W2 2£K«Kc#LT±jtSE#|6|l:SiS& 

^TfaClEl) LTSttdi £fr 3 .x -r -y t y ^ - * 5: d I 

tzwmmftm 6 1 . jear-raw)? * juajivi^ 

l»* i Sr^S-r-?.ffi»lSiJffll#S 2 9 1 . flCawSS-WBJii 
S*-(6]<7)^BX , 9^«ififatMJS-ri)7 ^A;JvI^2 
20ffiWffl&«aJt-&*-As)?s;>'g y^»¥S3 0 
fc. *^.h3ye J .-^3 2^LS!^K , 3*(6](cK-r 
4fiM»*eaW&i:*k:*A hrjyh'a-^ 3 2*^0 
*SSfc:fi^&R»fBiJ«¥a2 9<aH«£fr3Sl»fa2 

8 i: £ W L . MW£S 2 8 tt . <Xo^^ri6]*^-^IiI 
S3c*|S]fc^§fL^^&{i7 ;t/A*y^2 2 

r 2 2 £^Naj&$R^8fc:9tt3 tSCXf 
•y ty^-^c7)ijffimS^^-$-*T *-/!<- FttJBfc 

im^tifeiiy 4 )Vdx*)\>y 1 2 3 y£ 

M Lx-r -y t y ?<7>M£fi¥l$-f 4fW»«:fr o fc 

[0066] jueaawuc j o . Bftitnasii ( 7 < ^ 

{sffifc7*/kfctol^2 2£»»L-C. 1SS3»#S2 
6Wf y fy^-^<7)WmSl5:S ^> LT*-^ K 
tl. -^WtlzKXYziyV 2 frhKnfe 
JSOtBSWW-jfc*^. *^b3ytfa-^32CWL 



h 3 y f j. 3 2 O** t H 5 A'Ji. aWflR* 

»JR9KlttftEC7 ^Atf/W^ 2jWpjtLTV*4i§ 
-Jg«IBIrtK*^h3>'ta-^3 2*»4>jaE^» 
^tftcw&fte. ^-A^'^3 yjt'7-f ;l^A*y^2 
2£MU J^»¥S2 6c0Xr yh-y^-^ScS 
£0fcLT. BB£flffK*U *xhrjyh' A -^3 2A- 

[ 0 0 6 7 j , ^bjwh 2<r>mk<7)mmz&h 

(7>r;UA^^+t) CiS0LfcJS»886*S2 6O^ 

t -y b-yi/t-^com^$rM4>-rc: 1 6fc«>, X 

t -y t y^t-^oiKftt «wj fczmm- 

[0068]^, *l&03{±. M5t«s*^ffij££ft& 

yfa-^- (*fcttcpu*MPu) mm&mzt&m 

[00693 Cco%^. ieiS^#:*^^tliSix/>:rD 

[0070] 7v7?J*?-YZms-thtz#><r)im& 

7, mfa;, CD-ROM. CD 

-Ft. I&§Vr-7\ ^Sffitt^t'J^-H. ROM^r 

[007 1 3 tfz. oyfj.-ftfmiiiLt.iT'vT'yJx 
tea-?*. a^ta-^i-CWBUT^SOS^ifjWlE 

&Lfzmmm<m&tfmizixh%&i>-£$tihzt 

[0072] mz. mmM>t>%liiiZti.tz7a? , yJ» 

3 - k*\ 3 y e ^ *i3tatafi3S#- 

^'JtC^a^fl^. ^C7)7°D^7^3-HO^C2£ 

-5% . *W«tta88#- K^fllWtfSBa^ -y hlzffihh 
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[0073] 

[ BNwsm 3 amm ttixoiz, m&m 1 

*. B«ttWJ£--;Wl (Jlfcfrfo) WCSrOtfrfofc 
tfT^AptSWI-iCitT. <JW>B«£H&WR»)Rtt& 

-t & * x-mmmmnrnzmmth z 1 a*-c& 4 1 

[0074] R^«2GttO*J«B^B(ft8asaS!lfc: X 
titi. E*BfcBttSaX¥R£ffi^fcBlj6£U gffla 
»«*^|6iX»ijS!*riiitB»R6B«iS»®arc'* -5 

^^mmtm^mta-thmm^k » jqbktiso 
taw*fiiESB»^a*«i»t4i'j«¥ai: «rr&fc 

[0075] R$«3BEtt^*9IWOBfl(8DRS»E{: <t 
^«nfc«^i1l!BEB«ll»R#S*R»flB05^ll»& 

3fcM9W*£fcT\ wmmtammmttx 

[0076] m$mim(o*wnmmimimiz£ 
war. MKMWfRut. a^etfrifii^JB-osjiaE* 

iBR0«r-*|6l (JHWfl) fc*»tTfc<ifi3riajfc:t>fr3.l: 
ac«UI>W*ii:-C. i5W>B«£H»«9§lftW64r 
mt>«Sfa*SB«tfflKW* i k ifiTt * k o o «A 

[0077] 3i^a5iiEao*«W<0B«SJBaiiHt: J: 



i«it^$<xfe^ttfnEBfl^¥atR*™^»aE 

-^RatsAfttT^^fiiv^iiiireBftBt 

bx^ mmmo.mzm ixmi^ - ? vwimmmtz 

( mm ) mx% < mumz i^oXo izmmi z 
tx\ KcDwmmfrmffl%3-fz>£X'co®h£fffl£% 

ttttjtzimt&z k hk^ h . 

mwzfknzT v v>y*-?<omm®t>i-z tm- 
Mtt&Rx-thk&tz. %mwmmn3xh&& 

jjW * - 1 WX-i hk^o J6****4 . 
[0078] M^6IB0^%^B11Rni9(zJ: 

H-f t ^CMBt- ^ «>RH&£ffl$ LTJJCWjfeaE^ft* 

( ) mxtc < atfirrtt t ff d i 3 fc«o»ts z 
kx\ wwmwifrmvwimhtx'mmmm: 
im38mttzktfx-ztk\^wm&hh. ttz. 

snub. *Tvv>7*-?cofm : &mii&'i : gn 

®-t& z k h k ^ o m^hh . 
[00793 mwft7Effl<D*&tycow&m®.mwiz± 

ffimii?ix+ x-h i frmnw®.mL*mmmzm®& 

mzR-f »?- ypX'h h 4^H+T* & s6»gW5tt!Bt 
JjThtitb. W)t.?%Mtik*&-th. 15E«Jg¥RT' 
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[0073] 

&B®89RSiaT-£>oT, flJEBaflBR^KfcBbfeSEfr 

4. BftSiROfc-tfffl «»tT^<attri*iK 
-r I. * T^>«pt>eia*iinwt:jB«t* - k * 5 t-£ 4 1 

^ 3 4. 

[0074] it$3 2E«O*«R*0B«l!BBa^K * 
iUf. H«fcB«Bm¥K£ffl*tWfcBlj^U 

«^oa*ffiS£*a«-4*tai^Ki:» «rm<o 

JJc<0J:d«r»»**t-*. BflfflBR9&-#l*l OS 
[0075] »««3iEtlO*WB«)B«iiaDSSiC i 

ffiie»Kl3'£4fctf>. JJW)J:3$:aWRS:#t4. BiR 
WRDfc-tflU <H#l*t) jtf»tT«r<a*l*]Ct)ff5 J: 
itflWlitT. &OB**i»WK»)lfflW"4£-C' 

m*>nmmnmzmmth z.ufiv%hk\*oim 
[0076] a»^4Eii©*««»Bflsn5®at «t 

U K<r>1k&1ifotfm^~<nW^^$\t\±miHz 

•3fcfHflW-4£:fcY. <Jc<oB«*iS»KDIfflW&4T 
C5»t»»iaS:S5nWfc:Jffltt 4 £ k 4 fc v*33Ml 
tf&4. 

[0077] K$55ffiatf5*«SB«>Bfl®a!aait J: 



*|(aK^$*ifc^ttiriEB«iBR#SSra»fiMSK: 

nt tftfc net- 9 <mm-wm Lxwm&fW&i 

Mzm%zntz^mmmmm&.m<7>%& 
ffitetmizftrnzitt. tmzmi^-9cr)mmMm.^m 

^tz^iimffi-vmiEttfobiimmzTmz 

]R#«£S*ftBfc^ LT1^e*-*<Z>HlB*ilfflfct4 
fc*>. <K*>J:3&a&**Srr4. BCRRR*)*-*!*! 
OttfrlfO ) We*< iS*|6lKt>ff 3 J: 3 C*i]»f 4i 
kT\ iKODBftSril^lSlOiafrfiiT^fir^^HS:^ 

mizmmt hzttfx-z&t^o ss**** 4 . * £ . 

3St 4 i k 4 k ^ 3 WSLtfibl. 
[0078] B^6iB»^)*f6*«B«Sa5Sait;i 

^nz&£ZMz^\immthmm* : m&mz 
mttmzmm^-fcommzMmLx&nimcvm^ 

mzmzzttfz^\mim&®&m*mmv>%£. 

#$tt£»(iBt M LTUE*-^ «i»«*J»»t 4 
fc*>. 3W)J:3$r3&*HW4. BflttBR 0 
(JRfrfl) /iJtT'^<j£*l*n^t>ff3J:3lcSi]W-4^ 

tx\ tt<Dmm^moffltetz>£X'<m-hmfflim 
nmzw^thzti^xthb^o^m^hh. ttz. 

WM^&OAt yfy^-9 h t * { T' 

*flIt»ST#4fc*t:s «*^«ttEIB<03^b*fi 

JW 4 i k 4 k 3 ^)IR* { * 4 . 
[0079] fi^^7IE«i0*%^OH®if5X^St J: 

war. miffiz^ffli. m§mmmmv>w$imfr 
v^wmm^^^M^ 4-i/^74Xd?x'hhfr 

BASDR+ X'h 4 36»WEBfM»R*S*ffl«Wt=aBWa 

KtH-r 'J 9~>*x-hhi)*¥t®.*x'bifrm<7)m.i,z 

S)#g?:$iJ»t4^kT\ ±IEk H«(c. ««!)B«8:R 
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tfT^ftk^JWR***. WU^S^T v f 
y^-rJ'tfJBSSSri^-f £ k#T'£ ftfc*\ *t 7 f 
y^*-**>^&flWLJ/3*TOrffc£^"C* ftk 

Mz. fKS^ffiiJlHl^nx h $r(£®1-ft.I ltfX'% ft 

[0080] |»*58ffi!»0*!*W)BfS3aSS6ac± 

Ei»«oB&QK>;friaK MEra^atfS'i^** 1 *-^ 
w&st&MRthz.b'?. ixttmmz. aw>B«srtt 

KM 0 Btttft * TeDtt^i^iaSrSmWKattt ft - 1 

y^t-^wma^iifciN: ftfc*. ?c 

y^-?<7)36fSi£ Wl Lfi->31fcWt£^K'?# ft k 
ftt. «^ra®i$c93Xh£ffi^ft-ktfT'£ft 

kv^aft^ftft. 

[0081] H*«9SII<0*«^B«SBI5SaiK± 

^^{iRftf^ffe^^-k^ft^-^. 
jpffi«Bffi±^7t^-7-^^^*1"ft^^ iJcoid 

mx-mimmmmmtz ztx\ nit 

aoBfllSBWJROBBkWft 4T<0»^B*Blfe«K»t 

^tft£k#T'£ftk^3$3IA { i!>ft. ^t!)^ 
S<7)Xf7 ty/*-?omSS£Mf>-r£k#T-£ ftfc 

USEt'^ftkftl::. «R**»HHk03*b£ffiMW"ft 

i k a*-c* ft k v * 3 ft . 

[0082] « 1 0 BB«(?)*fMH^>B«BtK*itK 

ffie^ffi^sti. «£B«i»R#gwHaii*« 

§Wfc:8?aj-fft?ttf>. <X«J;3^*2r#-tfto Twf£$ 

#rftitf. ±ietrB]»c. a»B«tK*K9Hi& 
■rft*r^^ias:iaiwt««tft - k ft k 

om^£^^k#-C#ftittf>. Xf'yt^t-^ 
OJBRSJWB Lfio^fl;}) fcfcSgKTS ft k ftfc , ®K 
*ifflttGl««>3 * h timt&z. k T£ ft k t ^ 
tfifcft. 

[0083] iiWcJB 1 1 EO«)a»^WB<0B«BDI!aSHfc 



mw&kxmiwm* msmt ft - 1 x\ ±ffit raoi 

fc. a»B«*SE»B'3ljltttft4'C^^ l, Sra^fl 

WK&ll^ft-ka^ftkod&Stf&ft. IB 
r -v t° y - 9 <nW$&& t>-fzk #T'£ 

ft*:*. ZT-vt°>9'*-9<mf&zwmi3.'? < mji 

tekZ&RC* ft k ft£ , f8B^B»@!M)3 ^ h SrffiS 
■f ft d k tfYS ft k ^ 5 ft . 

[0084] Ifl^fl 1 2S«O*»#0B«SHSliSHC 

•ftftitT. JdEfcH«fc. aoBft&R^KOBBtt 
* ft *T<ott^»«BSim«t««tft i fc iT* ft ^ 

ffimifm iRinnjutzmmx'* 1 1 ft t . ikb 
^igt!)isiss<7)3 ^ h * ®atE-r ft i k ft k ^ o tm 

[0085] mm. 1 3B8W>*»W»B«ljH!SaiC 

JrWf. Jt^f ^iKS-f ^-^^f ^rttll 
"Iggt'J)ft^, &o<kd&«fc££#^ft. -^^-^ 
df-v-ttfc^T. ±IEk|3]«t, »c«)B«*M*K0H 

ibi-htx-mmmzmmimmriz ttfx-z ft 

kv^aa** ^ $>ft. m&f&mzT-yVy?'*- 
9(7)-&iZ ; &t>'tZtA i X'£&tzbb. x-r-yt°y^t- 
9m L&*o'-mM\L*mLX'% ft k fttc. * 
«K*»I3B«>3* ^ 2:<K»tft - k**T ft k V>d SO 
S* { J>ft. 

[0086] H*31 1 4 IBtt^9^BflUKK£B£ 
i*Uaf. 7-f/WA*«Kft7^;UA^dfir^»:jtffl^«B 
X'fohK#>. <>cwid*J6»S*-fft. 7 4fri*x** 

■ffctjv^t, ±EkR«fc. aoBifcittftRoaBaw 

ft 4TO»fe«Ha«:*«Wt«BBtft i k* ? t'$ ft k ^ 

«8*»fc-tt: k^'T'^ ftfcft. ^f'y fy^-^co 
%m.*m\ L&oWL-htt£%SLX'% ft k fttc, 
Blil5l»03 3^ h ft - k ft k v ^ Jft*** 

?>ft. 

[0087] IB^JS 1 5aa^f^B«3HSiSSfc: 
iiitf. *v hv-i?«f^Slt'J>ft7t* > ). <X<7)«td 

^^^s-fft. *-yh7-^fi»snfcBflffiajaiB 
t x-mmmmnrnzwrn- zzttfx-z&t^ 
a^jj^ikj^sftfcft. xf'yty/t-^^ 

j»S«ilWUm-3«B*ft«rieRT'*fti:»fc:. W^B 
UjlHlSSon ^ h ft £ k * { T'# ft k v > 5 ^m* { ?> 

ft. 
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m o mitts? h 4 x-m-h^m^nrnzmmt ft z t 

yy^-fntmtw® iB.i'-&$zi)<tzmm-$ ft t 
« c , mM*?mMmv> oxv* w&t hzbttx-th 

[0080] iB*«8iEtt<0*f6W«)ffl«SBDSIHC J: 

nor. liEswe^att. «rE«m»aw<oa*fflab&» 

v^mmmm^cowB. 4->-*5>fx+-cafta» 
mmm>x-h ft mmmmm * ««w t» *wa 
BtR-t u ypx-h ft ^a+T* 6*^ott.«Bt 

*aj* i»iaH«¥S-c«)6ri&iflif8t:s^* mieig 
o mtrti * x-mmmzmmzmmtz z t 

tfX'Z ft b v ^3 $S**S> ft . 4 £ , K!)#S<0Xt y tr 

y?^-?<omi£m\ia.^ i mMt£m®x'$&t 
mz. mM s $ > wm®Mcoaxh*i&®-r&zttfX'Zz> 

[oo8i] m^9%m<r>^wmm^mmmzii 
na . i»E»ai#gwi. iwieBMX^gfctsttw.: 

^m-mmm^mmm ft z t x\ ±at mm iz N 

*<0B«*1I&WK 0 & 4 Wt^fflJIKWC 
MBBtftikj^SSfcv^SWftft***. 4fc. 
S<7)Xry tfy^t-^OBafcHfe-ti fctf-C* ftfc 

mix-* h kftt. hbskw»0B«>3.* £ffij$tft 

iitf-CSftfcV^SMWteft. 
[0082] M$g 1 O^^IM^BttSDRSiSlc 

ai-ftdfcT. ±EfcHttfc. <fcOB«*SWdR'J§ffl& 

■t & ^ x'<r>wmf%zmnmz®Mtz> z t ttx-z ft t 
0m*ma tR-own^mmmx^ ztmz. -m 

*ffi»l§USW>3 X b ft .1 t ft t v ^3 26* 

[0083] tsxm 1 1 Ka*>*«E<oHflffiH©H3fc 



^sx-yp, aMi#¥5*^-?£tMi-rftfc*>. aw> 

J:3*3&*£#*ft. ffE»l{iJ*aottaSK^*«nE 
. 3OTB«$rH*K 9 BBWft 4 XV)fth*ffl*mR 

mz*&m-z>zttfX'%ht^ow%tfhh. *£. m 
htztb. ZT-yvy?' : t-?<mmmiiE.'i'4mjj 

[0084] mm. 1 2iatt<^fBW>B«ij8i5asBfc 

■Tft 4TOl*t.BSHil8ffWCffl«f ft i t *«f * ft fc 

v^3^** J S>ft. 4fc» ii^gmf'yb'y^-^ 
(nWfcZmh-fz bifiX'% ftfcrt. xt'/ty/t-^ 

wwj u j.o««*ft*W!a-c* ft t ftc. ms 

[0085] fiW<Jf 1 3EttO*fBBHOB»l!aSSSfc 
iiitf. XS^^&BgKft-f^-^^f^^jiffl 
"rtB"C*ftfc*>. «OJ:3^MI*#fft. -f^-y^ 

%}-r ft 4 T«Of#^B#ra2rH«Wt«8tt ft i i: ft 

t o imtfh ft . 4 fc . mm^HtoxT v t-y?*- 

?<nn$i£mt>-tzbtfX'£&tziib. xtv ey^t- 
^WfBBlSWa LJa^««^^^^igT# ft fcfttc, c 
»^K»iaHW)3^ h 5r(RM-rft ft k 

m*%ft. 

[0086] mim 1 4 £»09o|E%^)Bfti0Dafflic 

T*ftfc«>. <X«J:^=Sfi«MR*#-*-ft. 7-f;^xdf+ 
-ft&wC, ±Ek|5]«t. aoB«S:at»R l )H*W 

ft 4 x'coftmmzmmmzMM-thz ft t 
p^** { feft. mmmxTyfy^-^<D 

mtiteMb-tZbtfX'Z htztb. x^r-y \?y</*-9<r) 

im&fm LR^mmMt^mmx'^ ft t sjc. 

»I11SS03^ h Jffi«^-ft i t ft t ^ 9 
S>ft. 

[0087] f8*« 1 5£j»03*fK^>BftfiDRSBK: 
iiUT. *-yh7-^t:^pirig-c*ftfcft. <>:«J;d 
^2&*?:^tft. M7-^«K**ifcBfittBDa6B 
ttsv^T. JJEkH«fc. a^Bft^KWiJROBBWft 

4 x'cow*>v$ffl ^mnmzmmt zzbtfx-zib^? 

mwmnxT-yvy?*-?^ 

WkW.t>-$ZbtfX'%hizih. Xr vVv7^-9<m 

mzwm L&^Hr&Mitmmx'Z hbnz. i zm*m 

16@S8W3 x V *m$f ft Z b tfX'% ft b v> 3 

ft. 
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[0088] fff&g 1 6Eao*SKB©a«W0Slfflt: 

zmnrnzmimL. si^B«£;a&i6)X(ia£fri*ifc 

t & 4 -co^ntra* mm wont* - k 4 k 
^■5 an****. 

[0089) M$g 1 7I2St<7)#&BJ??)H<£t5BKgSfc 

fcfflWWfcffljQEU JK^B«fc**flXU3fcfrl*lfc 
SH)l6B«iBi!®BfciJ»t4SBR^aEMttCfrifc'C& 

Lfc^Efriai mm®* t -> rzuwt h mm 

XT-yrk£#t4*:ft. 3W>J:9£Si»»£**4. B 

J:5fc*J»*4.rkt\ KOBft^atWROBaW-** 
T<^l?iSa£3IKWfc3BIM-4 i fc 0*"C& 4 k 
X#&4. 

[00901 M$g 1 8IB«tO*l& 0 fl^B®MJR^at 
fcW4MJME$W^CJ:*iif. 15tS$iJ®*T -y TT' 

l*BEB«BDR*a*a»fflBtB5L. JX^aKrW* 1 

i eB<£i»B#a 5r RWffl^aawwait 3 ■£ 4 fc 

ft. <JW>«k3&SWRfclW-4. BflWKDfc-tffo 01 

fcW&<®:frflKtff?J:3K$Wt4,rk 
T\ acoBa^R^KOHBM-iSiW^eia^SEff 
Wfc»*t4 £ fc 4 k v > 3 3Mfc&'*>4 . 
[0091] 1 9B»<0*»WWBfM«SGttB(c 
fcft4 ttKjtaaWttfrfcfc <k . liif E$iJffli^r -y TX' 

KH*Ma*»*f £ RWfflk^aut&ttBfc^a s # 4 fc 

ft. <)W>J:9$r»*£*f4. B^M1X05:-*I61 0B 

fc*Jft'$r< aWflKkfi 1 ? J dKSUflN" 4.1 fc 
T\ &^Bt^»»B9l»^44TNOl«>i*ia*gfl 
- fc * 4 fc ^ 5 Vtfktfh 4 . 



[0092] 2 0iBffl«*&^B«SBR3&Bfc: 

& it 4 sas^t» wsrffifc <* tun . nw^f v 

ti. Xx-yb-y^-^^O^r-^Srffl^TIBtS^tT 

SSfflfc&JES fLfc*-&JiffiEB«SBR* S^teB 
C^t fcSCHIE*- 7<OWm*Ml& LT<JW»£3fW>t6 
^ ZWh . dWiWi fttf iwf B^-^a^^ ft k 
# I*] K ««t S nfe«^»iWEB«BBR* R £ 
£MttttE£&i!l3 ■£ 4 k Stc flUiet - ? comtmfiiZ 

* . -gftiausstt t> jtaaMw **£iiiHEB«R 

]R#a*»WSBKRUriJEt-^Wlilia«r»»t4 
fcft. <X<0J:d=5ra*«-r&. HfiWCROS— *W 

kt\ »:^B«SflWR l !)BB*frt4*'C<0»t>iS!Ha** 
HWCJfflB^" iika&t-CSikv^ SMI* 1 * & . 4 . 

#&£ft. ^r-yh°y^-^O^^jfP$"JLao%« 

£ k #-e£ 4 k v^a a*j& { *>4 . 
[0093] n&&2 1 ea«o*f6W)B«iia5SiBt 

jest k ft k m e^£ - ^ <nma& Mm lx &<r>7mcom 

3fSBtttiB(^ft** 4 k ftdJI b^-^ oaamsits: 
fcft. «<0J:d*«»*»-r4. B«ffl0R*)*-*l*l 

( ) itiwi < aosrWK v^o^o izmmz z. 
tx\ ttawmm&mwitiit&tx'nftmfflzn 

*WWIttf4£fc#?&4kV>3JMfe& , *4. 4fc, 

*'(t*SER'C*4fc*K:. B««>iaftll]BW3Xh«rfi 

^-fS i k ^T'^ 4 k %)%tfkZ> . 
[0094] 18^112 2EO«*»BHtf5BaKBaStfc: 
*j»t4i93R**MttfrafcJ:fttf . B?ie^^x-y7T- 
Ji. «rEBflMBER¥S«3HlffiB*»^^ftffiB. Ml 

. frf b»^.t v y°tm%&cpfr*-fr h 
^*4*ttiEW^¥as«««KffiwaBtS'ty 
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[0088] "mm 1 6S8BO*»H*>»13ffinS88Etc 

tsiiimiBj&i&imimzxtiti. asmtmemi^ 

frfflttfWcg^U HRS«iitt*i30i|6«l4aariait 

*. msmn±-Wi im-ufo) m?%<mwz 
[0089] mtm i 7E««*fKB<»5B<siiraasBk: 

1 5 {£««■*- & d t T\ ftoBft 0 H»t 6 i 

[0090] f[}$3 l &W&<n*WWmVB30B&M!ei 

l4ffliEBHBi0R#a*a3iafflafcRL» 3WSiSB5rifl|# 

*>. J)W>J:p*SMl**M-4. Bf«apR •} SrrtI (IB 
<f»n ,: Sr<jS*ri«ltfcfi 1 3J:5fc:W»rsci: 

x\ Kwmmzmm'offlth-tZitT'coftmmzm® 
mzmfcth z.ttfx'hht^o math & . 
[oo9i] s&g i 9seaw*»«<oB!SSDDa6at: 

Buiem-ogJ^E*|6] k l±jfcfirif]fc:tt£*iut«^afr 

iffimmmtmm(?>-M®fflm.mz&mz-tthti 

*>. aoi9«ra«t»f*. B«KB9*-:frl»l OS 

3j ft ) afire* < 5t*r»itc i> ft o x o izwmt hzt 
mzmmt h zttfx-zht^o & . 



[0092] mm2 oimn^minmMsmmiz 
tiiimw%.mwiimz x tat . mrnrnxr -v rx 

(4, *x-yey^*-*^5*-?£JflVvT'Kai£fi ; 
3^rtfc^$ftfc«^«l»IEB«B8R#S*a*ffiH 

tn-r k stuiet - 9<figm&im lx&(f>%&<w% 

■ffitoim&mZik h b ft (SHE* - * *>ffl»8«S: 

*ofc^ttl5lB»-<WJ3esari6ikJ43WSrrtt^3lE$ 
tf. -^BSBWBltt t> JiaSBfrWSV ^UHrSBBttR 

3JW>J: 3 BttSaR9*-2rii! 

bX\ *»B«SrBi*K0BH*frt*4T'«)f*%B«a&|g 
6 d fc S t v ^ Wkifh h. Hi. 

[0093] tt^JS 2 1 BXL(ttmmM9mim.tz 

v\ BilIBi6iJlJPX7 : --yrTt4, ^^St*|6]*^-c0gJ^ 

^foiz&%ztifc®&imimmmmti%m&.& 
^^#*>, »:o^E^i*i*>'Buie^-<7)sij^a^^k{4ffi 

m^x^-j^mmbt. -spaarttM&^*« 

ftmtmm&mzm ixmi^-^comm^mm-ri 

tub. '&<r)ioKtmi:*mtb. B«Ktt9*-*T«! 
kt\ «tf)B«*R*K0BI»W-4iT<^*t»B«a^ 

mtoiz®mthzbtfX'%hb\,^o%i$ktfhi. ttz. 

[0094] ffi^Jl2 2lBttO*»)»r>Bft6aRSB(C 

fcftl»l5JIX^S©Jffil*fttc i/itr . ISBESWe^T -y TX' 

«4. iuiEH«S9R#gtoai^fis*^<7)54fiP7. fne 

gglS^-r y T(7)*-;U h'B#|g, S^EX{4@jg^)ai]^SE<0 
^ffil . flieSiS^r -y 7 , *«BbeS+*»*-;l' H 4>^BS 

Y*4^ij£Bf^»¥a&^Wfcasis{awfcgi-fy 
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ZbtfX'^bb^otyi&tfhb. &fz. mi^coxf- 
•v\:vy^-?<nm%&W.t>-tc\tii i Z'*htzib. Xy- 

zbb^owm^hb. 

[0095] mm2 3imco*%,w<7)wmmmmmiz 
hnimw.^mmum^zxmi, mm^xy- y -re 

CO J; -5 C&^gij^SO^S;frrtn£^t^lE^frffi?S£aj 
flU H?IB*Jfflix^-/7-T'^3Efir[6]tB?8tao'§MieiE 

?e>^*-*wrafc*6t£i:a t T , &4fc*>. Xf 
•y ty^-^<0JBft*««l Lflo««*-ft:& 

[0096] If^fl 2 4 ^^WHOBfflKKSSfc: 

mmmmmizmit>titzmm. mwmm 

*?-?£IMit4fctf>, <K<0J:3$r$&**#t4. bu 
f BfttiUT -y r^ttffifc* « B5IE»JffllXT 7 7-T'buIB 
|gilX-r-yr$:$iJfflI-t&;kT\ JbEfcBttfc, 8W)B 

«*&«r o Ha&t* £. x'ffim*>mmmmizMmt 

x-y e>^*-*Oj^£»*iJLJio**afc£gS-C 

X'$bb^oW)$ktffob. 

[0097] fi*^2 5ieao*%QoBaapE3ia{= 
mi bbotx r rx-mmmx r ? r * new s £ 

Of* fc^fcSOTW fcfflffit 4 < rfc* t T'*4i:^»* 



#&4. m®fr&V>XfyVy 7*-? 
«6t.Ifcrt t T'*4;fc», 

Lflo*«2Hfc*Srai"C* bb&lz. WHKBG1 
SScor? x h £ffi«t 4 .1 1 #T' * 4 t ^ o ^** { S> 4 . 
[0098] ift$g2 6fB«O#^ B J!<0B®f5?SXIIS£ 
fc»t*Bmj£aaWtt2rifefcJ:*itf. Tftffi&ajXT-y7T 

S. $Wi^*a«fi«oa5#i:#Mr4>'->K SUi* 
**-7-?iM&aJt4fc*>. »:0J:35rSft**»-f6. 

linetftiHx r -y rwBKBta-?* mi b$wxt v rx-m 

t4^fctfT'£4fc^d^** s £>4. ifc. SEBl^Sco 
Xr -y Vy^-fOWfoZm^tZ b tfX'% 4fc*>. 

tfX't-bb^oWktflbb. 

[0099] w*«2 iim<n*¥twmmmsimz 
n^him.^mmnm^ziitv.f. mss^^'/Tv 
t4, mimmk^mmm&m.%mz^'tbtz»>. 
K<r)£otc%)&zm?z>. mm&XT-yycotfiiiuzm 
mmmmxy- r-zmamxf- -y r *»j»t 4 z 

bX\ IMitrnmiz. VWW&i&TWlVmktbt-C 

mmmzmmizmm-tb z t a*?* btwim 

mhtz t ftX"^ htztb. xf -y vv7^-9<nm& 

m\ LR^'-mint* ssj-c* & i: «(c . mm*®®® 

fficoaxh Zmtttb Z b i bb^o h . 

[oioo] mim2 8im<7)*%,wcDwmmmmz 
mzmm-&zbtf i x'$bt\->o%)$k&fob. ttz. m 

IfgOXf'y t°y7*-?ff)m$&®h-tz b 
ftfcSeSTS 4 k*t" . €S^IBi!lllIS8<7)3 * h ^ffiii 
[0101] IS5)<JS2 9Cno*X^)BftBSRi!rS(z 

7 4>VJ±x*vnz&^X, JbfifcBSHc. 

jffiBtiitJ&^Sitv^ssiRjatiii. ttz. mm* 

&<VXT-yV>7'*:-?V)%fi§.£®L>tZbil i X'%btz 

mmx'Zbb&iz. w^smmnn^hitmtb 

Zb#T$bb^o$)%tfhb. 

[0102] is$K3 o%mn*%,w<7)mmmmmz 
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flam £ (ryfeWi 1*0 £ ^h^wsm zmxtitz 

*R»K 0 BHttt 6 * ?«1*fcii^fc*fflWWSHfi*4 

4 kftt, «S*SB&liyB0>=»* h £ft»*4£ k #T 

#4kV^263ltfJ>4. 

1 0 0 9 5 ] M$3 2 3l2««0*%HB^B^K^S(c 

t4, fifM^^^^a^GH^^^Jittas. ire 

jBBfc+rfWJflt®, 4-v*7MX#T*>4*»B(felSW4> 
*-y+?&4!Wffl+?&4jWl0#!BfcJ6fcT , a 
*>. 8tf>J:ofc»*fc#1-4. Biffft*?£XT7 7 , -e±E 

MA7--v7ZV\ffl-?2>ZkX\ JLKkHttfc. »W>B« 
£tt»JR *) HKfrt 4 t TWtt fctflB&IMtW fc»»t4 

-IktfT'^k^e^mtf^. *fc. Wh*m*T 
•yVy-/*-?<?)W8imbtZktfX'$ 4fc*>. 

4fc£C, ra*B»EIK^=i*hfcfiiS*4£ka t C' 

S4kv^$!itf*>4. 

[0096] f*3c 2 4 GWrt^oBttKR&lt: 
fctt4IWBiaEM«WffiCJ:*itf. HifB&ajXr7rT' 

tffitj^gfrfr k W£ 4 l s-)\> , $v ^liJISSttSffl±<?)3K^ 
*7-^*«iajt4fefts &<OJ:3$r8!l*&af*4. « 

setaawr roaaifca-? £ uem«^t 7 7-cie 

I^XT77 , £&W-f4.Ik-e, JbEfcRttfc:. 
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[Abstract] 
[Problem] 

To provide an image reading 
apparatus and a reading scan 
controlling method for the image 
reading apparatus, which are 
capable of virtually reducing 
waiting time for starting to read a 
subsequent image while 

suppressing heat generation of a 
motor for driving a reading optical 
system and achieving power saving, 
and moreover, capable of reducing 
costs for a power source and a drive 
circuit. 

[Solving means] 

An optical unit 3 including a 
line sensor 5, driving means 6 for 
driving the optical unit 3 in a 
vertical scanning direction, home 
position detecting means 10 for 
detecting a reference position of the 
optical unit 3 corresponding to a 
reading start position of a draft in 
the vertical direction, scanning 
direction determining means 9 for 
determining a subsequent scan out 
of any of a forward direction and a 
reverse direction depending on a 
position of the optical unit 3 upon 
completion of a scan, and 
controlling means 8 for controlling 
the driving means 6 based on the 
determined scanning direction and 
on a scanning instruction of a host 
computer are provided. 
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[Claims] 
[Claim 1] 

An image reading apparatus for reading an image on a draft in any 
of a forward direction and a reverse direction by vertically scanning the 
draft and image reading means relatively, characterized by comprising- 

driving means for driving the image reading means in a vertical 
scanning direction; 

detecting means for detecting a reference position of the image 
reading means corresponding to a reading start position of the draft in the 
vertical scanning direction; 

determining means for determining a subsequent scan out of any of 
the forward direction and the reverse direction depending on a position of 
the image reading means upon completion of a scan; and 

controlling means for controlling the driving means on the basis of 
the determined scanning direction. 
[Claim 2] 

An image reading apparatus for reading an image on a draft in any 
of a forward direction and a reverse direction by vertically scanning the 
draft and image reading means relatively, characterized by comprising: 

driving means for driving a draft holding member in a vertical 
scanning direction; 

detecting means for detecting a reference position of the draft 
holding member corresponding to a reading start position of the draft in the 
vertical scanning direction; 

determining means for determining a subsequent scan out of any of 
the forward direction and the reverse direction depending on a position of 
the draft holding member upon completion of a scan; and 

controlling means for controlling the driving means on the basis of 
the determined scanning direction. 
[Claim 3] 
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The image reading apparatus according to claim 1, 
characterized in that the controlling means sets the image reading 
means back to the reference position when the subsequent scanning 
direction is determined as a first vertical scanning direction, and moves the 
image reading means to a scanning start position on an opposite side when 
the subsequent scanning direction is determined as a reverse direction to 
the first scanning direction. 
[Claim 4] 

The image reading apparatus according to claim 2, 
characterized in that the controlling means sets the draft holding 
member back to the reference position when the subsequent scanning 
direction is determined as a first vertical scanning direction, and moves the 
draft holding member to a scanning start position on an opposite side when 
the subsequent scanning direction is determined as a reverse direction to 
the first scanning direction. 
[Claim 5] 

The image reading apparatus according to any of claims 1 and 3, 
characterized in that the driving means comprises a motor such as a 
stepping motor, and 

that the controlling means sets the image reading means back to the 
reference position, releases excitation of the motor, and awaits an 
instruction for the subsequent scan when the subsequent scanning direction 
is determined as the first vertical scanning direction, moves the image 
reading means to the scanning start position on the opposite side and sets 
the motor to a holding state by reducing an excitation current thereto when 
the subsequent scanning direction is determined as a reverse direction to 
the first scanning direction, causes a scan in the reverse direction to the 
first scanning direction when there is the instruction for the scan within a 
predetermined period of time, and sets the image reading means back to the 
reference position and releases excitation of the motor when there is not the 
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instruction for the scan after the predetermined period of time. 
[Claim 6] 

The image reading apparatus according to any of claims 2 and 4, 
characterized in that the driving means comprises a motor such as a 
stepping motor, and 

that the controlling means sets the draft holding member back to the 
reference position, releases excitation of the motor, and awaits an 
instruction for the subsequent scan when the subsequent scanning direction 
is determined as the first vertical scanning direction, moves the draft 
holding member to the scanning start position on the opposite side and sets 
the motor to a holding state by reducing an excitation current thereto when 
the subsequent scanning direction is determined as a reverse direction to 
the first scanning direction, causes a scan in the reverse direction to the 
first scanning direction when there is the instruction for the scan within a 
predetermined period of time, and sets the draft holding member back to the 
reference position and releases excitation of the motor when there is not the 
instruction for the scan after the predetermined period of time. 
[Claim 7] 

The image reading apparatus according to any of claims 1, 3, and 5, 
characterized in that the determining means outputs scanning 
direction information indicating the scanning direction of a subsequent 
vertical scan in response to conditions including a current position of the 
image reading means relative to the reference position, a holding time 
period of the driving means, a current or recent vertical scanning direction, 
a condition as to whether the driving means is in the course of scanning, in 
the course of holding or in the course of releasing excitation, and a condition 
of being in the course of initialization, in the course of image reading, in the 
course of a return for setting the image reading means relatively back to the 
reference position, in the course of waiting or the like. 
[Claim 8] 
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The image reading apparatus according to any of claims 2, 4, and 6, 
characterized in that the determining means outputs scanning 
direction information indicating the scanning direction of a subsequent 
vertical scan in response to conditions including a current position of the 
draft holding member relative to the reference position, a holding time 
period of the driving means, a current or recent vertical scanning direction, 
a condition as to whether the driving means is in the course of scanning, in 
the course of holding or in the course of releasing excitation, and a condition 
of being in the course of initialization, in the course of image reading, in the 
course of a return for setting the draft holding member relatively back to the 
reference position, in the course of waiting or the like. 
[Claim 9] 

The image reading apparatus according to any of claims 1, 3, 5, and 

7, 

characterized in that the detecting means detects any of a protrusion 
provided on the image reading means, a seal having different reflectance 
from other portions, and an optical mark on a draft placement surface. 
[Claim 10] 

The image reading apparatus according to any of claims 1, 3, 5, and 

7, 

characterized in that the detecting means detects the position of the 
image reading means magnetically. 
[Claim 11] 

The image reading apparatus according to any of claims 2, 4, 6, and 

8, 

characterized in that the detecting means detects any of a slit, a 
protrusion, a seal having different reflectance from other portions, and an 
optical mark, which are provided on the draft holding member. 
[Claim 12] 

The image reading apparatus according to any of claims 2, 4, 6, and 
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8, 

characterized in that the detecting means detects the position of the 
draft holding member magnetically. 
[Claim 13] 

The image reading apparatus according to any of claims 1, 3, 5, 7, 9, 
and 10, characterized by being applicable to an image scanner for reading a 
document, a photograph, and the like. 
[Claim 14] 

The image reading apparatus according to any of claims 2, 4, 6, 8, 11, 
and 12, characterized by being applicable to a film scanner for reading a 
film. 

[Claim 15] 

The image reading apparatus according to any of claims 1 to 14, 
characterized by being connectable to a network. 
[Claim 16] 

A reading scan controlling method for an image reading apparatus 
for reading an image on a draft in any of a forward direction and a reverse 
direction by vertically scanning the draft and image reading means 
relatively, characterized by comprising: 

a driving step of driving the image reading means in a vertical 
scanning direction; 

a detecting step of detecting a reference position of the image 
reading means corresponding to a reading start position of the draft in the 
vertical scanning direction; 

a determining step of determining a subsequent scan out of any of 
the forward direction and the reverse direction depending on a position of 
the image reading means upon completion of a scan; and 

a controlling step of controlling the driving step on the basis of the 
determined scanning direction. 
[Claim 17] 
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A reading scan controlling method for an image reading apparatus 
for reading an image on a draft in any of a forward direction and a reverse 
direction by vertically scanning the draft and image reading means 
relatively, characterized by comprising- 

a driving step of driving a draft holding member in a vertical 
scanning direction; 

a detecting step of detecting a reference position of the draft holding 
member corresponding to a reading start position of the draft in the vertical 
scanning direction; 

a determining step of determining a subsequent scan out of any of 
the forward direction and the reverse direction depending on a position of 
the draft holding member upon completion of a scan; and 

a controlling step of controlling the driving step on the basis of the 
determined scanning direction. 
[Claim 18] 

The reading scan controlling method for an image reading apparatus 
according to claim 16, 

characterized in that, in the controlling step, the image reading 
means is set back to the reference position when the subsequent scanning 
direction is determined as a first vertical scanning direction, and the image 
reading means is moved to a scanning start position on an opposite side 
when the subsequent scanning direction is determined as a reverse direction 
to the first scanning direction. 
[Claim 19] 

The reading scan controlling method for an image reading apparatus 
according to claim 17, 

characterized in that, in the controlling step, the draft holding 
member is set back to the reference position when the subsequent scanning 
direction is determined as a first vertical scanning direction, and the draft 
holding member is moved to a scanning start position on an opposite side 
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when the subsequent scanning direction is determined as a reverse direction 
to the first scanning direction. 
[Claim 20] 

The reading scan controlling method for an image reading apparatus 
according to any of claims 16 and 18, 

characterized in that a drive is performed by use of a motor such as 
a stepping motor in the driving step, and 

that, in the controlling step, the image reading means is set back to 
the reference position, excitation of the motor is released, and an instruction 
for the subsequent scan is awaited when the subsequent scanning direction 
is determined as the first vertical scanning direction, the image reading 
means is moved to the scanning start position on the opposite side and the 
motor is set to a holding state by reducing an excitation current thereto 
when the subsequent scanning direction is determined as a reverse direction 
to the first scanning direction, a scan is performed in the reverse direction to 
the first scanning direction when there is the instruction for the scan within 
a predetermined period of time, and the image reading means is set back to 
the reference position and excitation of the motor is released when there is 
not the instruction for the scan after the predetermined period of time. 
[Claim 21] 

The reading scan controlling method for an image reading apparatus 
according to any of claims 17 and 19, 

characterized in that a drive is performed by use of a motor such as 
a stepping motor in the driving step, and 

that, in the controlling step, the draft holding member is set back to 
the reference position, excitation of the motor is released, and an instruction 
for the subsequent scan is awaited when the subsequent scanning direction 
is determined as the first vertical scanning direction, the draft holding 
member is moved to the scanning start position on the opposite side and the 
motor is set to a holding state by reducing an excitation current thereto 
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when the subsequent scanning direction is determined as a reverse direction 
to the first scanning direction, a scan is performed in the reverse direction to 
the first scanning direction when there is the instruction for the scan within 
a predetermined period of time, and the draft holding member is set back to 
the reference position and excitation of the motor is released when there is 
not the instruction for the scan after the predetermined period of time. 
[Claim 22] 

The reading scan controlling method for an image reading apparatus 
according to any of claims 16, 18, and 20, 

characterized in that scanning direction information indicating the 
scanning direction of a subsequent vertical scan is outputted in the 
determining step in response to conditions including a current position of 
the image reading means relative to the reference position, a holding time 
period of the driving means, a current or recent vertical scanning direction, 
a condition as to whether the driving means is in the course of scanning, in 
the course of holding or in the course of releasing excitation, and a condition 
of being in the course of initialization, in the course of image reading, in the 
course of a return for setting the image reading means relatively back to the 
reference position, in the course of waiting or the like. 
[Claim 23] 

The reading scan controlling method for an image reading apparatus 
according to any of claims 17, 19, and 21, 

characterized in that scanning direction information indicating the 
scanning direction of a subsequent vertical scan is outputted in the 
determining step in response to conditions including a current position of 
the draft holding member relative to the reference position, a holding time 
period of the driving means, a current or recent vertical scanning direction, 
a condition as to whether the driving means is in the course of scanning, in 
the course of holding or in the course of releasing excitation, and a condition 
of being in the course of initialization, in the course of image reading, in the 
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course of a return for setting the draft holding member relatively back to the 
reference position, in the course of waiting or the like. 
[Claim 24] 

The reading scan controlling method for an image reading apparatus 
according to any of claims 16, 18, 20, and 22, 

characterized in that any of a protrusion provided on the image 
reading means, a seal having different reflectance from other portions, and 
an optical mark on a draft placement surface is detected in the detecting 
step. 

[Claim 25] 

The reading scan controlling method for an image reading apparatus 
according to any of claims 16, 18, 20, and 22, 

characterized in that the position of the image reading means is 
detected magnetically in the detecting step. 
[Claim 26] 

The reading scan controlling method for an image reading apparatus 
according to any of claims 17, 19, 21, and 23, 

characterized in that any of a slit, a protrusion, a seal having 
different reflectance from other portions, and an optical mark, which are 
provided on the draft holding member, is detected in the detecting step. 
[Claim 27] 

The reading scan controlling method for an image reading apparatus 
according to any of claims 17, 19, 21, and 23, 

characterized in that the position of the draft holding member is 
detected magnetically in the detecting step. 
[Claim 28] 

The reading scan controlling method for an image reading apparatus 
according to any of claims 16, 18, 20, 22, 24, and 25, characterized by being 
■applicable to an image scanner for reading a document, a photograph, and 
the like. 
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[Claim 29] 

The reading scan controlling method for an image reading apparatus 
according to any of claims 17, 19, 21, 23, 26, and 27, characterized by being 
applicable to a film scanner for reading a film. 
[Claim 30] 

The reading scan controlling method for an image reading apparatus 
according to any of claims 16 to 29, characterized by being applicable to an 
image reading apparatus connected to a network. 
[Detailed description of the Invention] 
[0001] 

[Technical field to which the Invention Pertains] 

The present invention relates to an image reading apparatus and a 
reading scan controlling method for an image reading apparatus, more 
specifically, to an image reading apparatus and a reading scan controlling 
method for an image reading apparatus applicable to: an image scanner 
configured to read characters, figures, and images of documents, magazines, 
or photographs, and the like for an output to a computer, a network, and the 
like; a film scanner configured to read films for an output to a computer, a 
network, and the like; and the like, which are particularly suitable for 
performing to-and fro reading of a draft image. 
[0002] 
[Prior art] 

Conventionally, as an image scanner or a film scanner which is an 
image reading apparatus, there is provided one configured to read an image 
by performing a horizontal scan using a CCD (charge coupled device) line 
sensor or a contact type line sensor and simultaneously by performing a 
vertical scan while driving a draft and the line sensor relatively in a 
perpendicular direction to a horizontal scanning direction using a stepping 
motor. 

[0003] As the above-described image scanner, there are a flat bed type 



12 



Tokkai2000- 115455 



representing a type configured to read a draft placed on a draft table, a 
sheet-fed type configured to read a sheet draft while moving with a roller, 
and the like. Moreover, as the above -described film scanner, there are one 
adopting a mode configured to perform a vertical scan by fitting a draft to a 
draft table while clipping the draft to a holder, and relatively moving with 
respect to a reading optical system including a line sensor for performing a 
horizontal scan and to the draft, one adopting a reading mode configured to 
perform a vertical scan while directly feeding a film in a perpendicular 
direction to a line sensor for performing a horizontal scan, and the like. 
[0004] The above -described conventional flat bed type image scanner used 
to perform reading always in one direction while setting a scanning start 
reference position for a vertical scan when reading an image, based on a 
home position provided in a position corresponding to a reference position of 
a draft provided on a draft table. However, in this case, there has been a 
problem that it is necessary to set the reading optical system relatively back 
(a return) to the reference position before starting to read a subsequent 
draft and it is time consuming. Accordingly, to solve this, the stepping 
motor used for driving the reading optical system is subjected to a 
trapezoidal drive and to high speed rotation upon the return, thereby 
performing control to set the reading optical system back to the home 
position in a short period of time. 
[0005] 

[Problems to be solved by the Invention] 

The above-described prior art has intended to reduce the time to 
start reading of a subsequent image by reducing the time for setting the 
reading optical system back to the home position after scanning. However, 
in order to reduce the time to start reading of the subsequent image, it is 
necessary to adopt a motor having favorable characteristics, or to adopt a 
constant current drive circuit to improve a torque characteristic of a motor. 
For this reason, there has been a problem of high costs in the motor, the 
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drive circuit, and a power source. On the other hand, when cost reduction 
is attempted, there has been the problem of time consumption to start 
reading of the subsequent image as described above. 

[0006] The present invention has been made in light of the 
above-mentioned points, and an object thereof is to provide an image 
reading apparatus and a reading scan controlling method for an image 
reading apparatus, which are capable of substantially reducing waiting time 
for starting to read a subsequent image while suppressing heat generation 
of a motor for driving a reading optical system and achieving power saving, 
and moreover, capable of reducing costs for a power source and a drive 
circuit. 
[0007] 

[Means for solving the problems] 

To attain the object, the invention according to claim 1 provides an 
image reading apparatus for reading an image on a draft in any of a forward 
direction and a reverse direction by vertically scanning the draft and image 
reading means relatively, which is characterized by comprising driving 
means for driving the image reading means in a vertical scanning direction, 
detecting means for detecting a reference position of the image reading 
means corresponding to a reading start position of the draft in the vertical 
scanning direction, determining means for determining a subsequent scan 
out of any of the forward direction and the reverse direction depending on a 
position of the image reading means upon completion of a scan, and 
controlling means for controlling the driving means on the basis of the 
determined scanning direction. 

[0008] To attain the object, the invention according to claim 2 provides an 
image reading apparatus for reading an image on a draft in any of a forward 
direction and a reverse direction by vertically scanning the draft and image 
reading means relatively, which is characterized by comprising driving 
means for driving a draft holding member in a vertical scanning direction, 
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detecting means for detecting a reference position of the draft holding 
member corresponding to a reading start position of the draft in the vertical 
scanning direction, determining means for determining a subsequent scan 
out of any of the forward direction and the reverse direction depending on a 
position of the draft holding member upon completion of a scan, and 
controlling means for controlling the driving means on the basis of the 
determined scanning direction. 

[0009] To attain the object, the invention according to claim 3 is 
characterized in that the controlling means sets the image reading means 
back to the reference position when the subsequent scanning direction is 
determined as a first vertical scanning direction, and moves the image 
reading means to a scanning start position on an opposite side when the 
subsequent scanning direction is determined as a reverse direction to the 
first scanning direction. 

[0010] To attain the object, the invention according to claim 4 is 
characterized in that the controlling means sets the draft holding member 
back to the reference position when the subsequent scanning direction is 
determined as a first vertical scanning direction, and moves the draft 
holding member to a scanning start position on an opposite side when the 
subsequent scanning direction is determined as a reverse direction to the 
first scanning direction. 

[0011] To attain the object, the invention according to claim 5 is 
characterized in that the driving means includes a motor such as a stepping 
motor, and that the controlling means sets the image reading means back to 
the reference position, releases excitation of the motor, and awaits an 
instruction for the subsequent scan when the subsequent scanning direction 
is determined as the first vertical scanning direction, moves the image 
reading means to the scanning start position on the opposite side and sets 
the motor to a holding state by reducing an excitation current thereto when 
the subsequent scanning direction is determined as a reverse direction to 
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the first scanning direction, causes a scan in the reverse direction to the 
first scanning direction when there is the instruction for the scan within a 
predetermined period of time, and sets the image reading means back to the 
reference position and releases excitation of the motor when there is not the 
instruction for the scan after the predetermined period of time. 
[0012] To attain the object, the invention according to claim 6 is 
characterized in that the driving means includes a motor such as a stepping 
motor, and that the controlling means sets the draft holding member back to 
the reference position, releases excitation of the motor, and awaits an 
instruction for the subsequent scan when the subsequent scanning direction 
is determined as the first vertical scanning direction, moves the draft 
holding member to the scanning start position on the opposite side and sets 
the motor to a holding state by reducing an excitation current thereto when 
the subsequent scanning direction is determined as a reverse direction to 
the first scanning direction, causes a scan in the reverse direction to the 
first scanning direction when there is the instruction for the scan within a 
predetermined period of time, and sets the draft holding member back to the 
reference position and releases excitation of the motor when there is not the 
instruction for the scan after the predetermined period of time. 
[0013] To attain the object, the invention according to claim 7 is 
characterized in that the determining means outputs scanning direction 
information indicating the scanning direction of a subsequent vertical scan 
in response to conditions including a current position of the image reading 
means relative to the reference position, a holding time period of the driving 
means, a current or recent vertical scanning direction, a condition as to 
whether the driving means is in the course of scanning, in the course of 
holding or in the course of releasing excitation, and a condition of being in 
the course of initialization, in the course of image reading, in the course of a 
return for setting the image reading means relatively back to the reference 
position, in the course of waiting or the like. 
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[0014] To attain the object, the invention according to claim 8 is 
characterized in that the determining means outputs scanning direction 
information indicating the scanning direction of a subsequent vertical scan 
in response to conditions including a current position of the draft holding 
member relative to the reference position, a holding time period of the 
driving means, a current or recent vertical scanning direction, a condition as 
to whether the driving means is in the course of scanning, in the course of 
holding or in the course of releasing excitation, and a condition of being in 
the course of initialization, in the course of image reading, in the course of a 
return for setting the draft holding member relatively back to the reference 
position, in the course of waiting or the like. 

[0015] To attain the object, the invention according to claim 9 is 
characterized in that the detecting means detects any of a protrusion 
provided on the image reading means, a seal having different reflectance 
from other portions, and an optical mark on a draft placement surface. 
[0016] To attain the object, the invention according to claim 10 is 
characterized in that the detecting means detects the position of the image 
reading means magnetically. 

[0017] To attain the object, the invention according to claim 11 is 
characterized in that the detecting means detects any of a slit, a protrusion, 
a seal having different reflectance from other portions, and an optical mark, 
which are provided on the draft holding member. 

[0018] To attain the object, the invention according to claim 12 is 
characterized in that the detecting means detects the position of the draft 
holding member magnetically. 

[0019] To attain the object, the invention according to claim 13 is 
characterized by being applicable to an image scanner for reading a 
document, a photograph, and the like. 

[0020] To attain the object, the invention according to claim 14 is 
characterized by being applicable to a film scanner for reading a film. 
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[0021] To attain the object, the invention according to claim 15 is 
characterized by being connectable to a network. 

[0022] To attain the object, the invention according to claim 16 provides a 
reading scan controlling method for an image reading apparatus for reading 
an image on a draft in any of a forward direction and a reverse direction by 
vertically scanning the draft and image reading means relatively, which is 
characterized by comprising a driving step of driving the image reading 
means in a vertical scanning direction, a detecting step of detecting a 
reference position of the image reading means corresponding to a reading 
start position of the draft in the vertical scanning direction, a determining 
step of determining a subsequent scan out of any of the forward direction 
and the reverse direction depending on a position of the image reading 
means upon completion of a scan, and a controlling step of controlling the 
driving step on the basis of the determined scanning direction. 
[0023] To attain the object, the invention according to claim 17 provides a 
reading scan controlling method for an image reading apparatus for reading 
an image on a draft in any of a forward direction and a reverse direction by 
vertically scanning the draft and image reading means relatively, which is 
characterized by comprising a driving step of driving a draft holding 
member in a vertical scanning direction, a detecting step of detecting a 
reference position of the draft holding member corresponding to a reading 
start position of the draft in the vertical scanning direction, a determining 
step of determining a subsequent scan out of any of the forward direction 
and the reverse direction depending on a position of the draft holding 
member upon completion of a scan, and a controlling step of controlling the 
driving step on the basis of the determined scanning direction. 
[0024] To attain the object, the invention according to claim 18 is 
characterized in that, in the controlling step, the image reading means is set 
back to the reference position when the subsequent scanning direction is 
determined as a first vertical scanning direction, and the image reading 
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means is moved to a scanning start position on an opposite side when the 
subsequent scanning direction is determined as a reverse direction to the 
first scanning direction. 

[0025] To attain the object, the invention according to claim 19 is 
characterized in that, in the controlling step, the draft holding member is 
set back to the reference position when the subsequent scanning direction is 
determined as a first vertical scanning direction, and the draft holding 
member is moved to a scanning start position on an opposite side when the 
subsequent scanning direction is determined as a reverse direction to the 
first scanning direction. 

[0026] To attain the object, the invention according to claim 20 is 
characterized in that a drive is performed by use of a motor such as a 
stepping motor in the driving step, and that, in the controlling step, the 
image reading means is set back to the reference position, excitation of the 
motor is released, and an instruction for the subsequent scan is awaited 
when the subsequent scanning direction is determined as the first vertical 
scanning direction, the image reading means is moved to the scanning start 
position on the opposite side and the motor is set to a holding state by 
reducing an excitation current thereto when the subsequent scanning 
direction is determined as a reverse direction to the first scanning direction, 
a scan is performed in the reverse direction to the first scanning direction 
when there is the instruction for the scan within a predetermined period of 
time, and the image reading means is set back to the reference position and 
excitation of the motor is released when there is not the instruction for the 
scan after the predetermined period of time. 

[0027] To attain the object, the invention according to claim 21 is 
characterized in that a drive is performed by use of a motor such as a 
stepping motor in the driving step, and that, in the controlling step, the 
draft holding member is set back to the reference position, excitation of the 
motor released, and an instruction for the subsequent scan is awaited when 
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the subsequent scanning direction is determined as the first vertical 
scanning direction, the draft holding member is moved to the scanning start 
position on the opposite side and the motor is set to a holding state by 
reducing an excitation current thereto when the subsequent scanning 
direction is determined as a reverse direction to the first scanning direction, 
a scan is performed in the reverse direction to the first scanning direction 
when there is the instruction for the scan within a predetermined period of 
time, and the draft holding member is set back to the reference position and 
excitation of the motor is released when there is not the instruction for the 
scan after the predetermined period of time. 

[0028] To attain the object, the invention according to claim 22 is 
characterized in that scanning direction information indicating the scanning 
direction of a subsequent vertical scan is outputted in the determining 
means step in response to conditions including a current position of the 
image reading means relative to the reference position, a holding time 
period of the driving means, a current or recent vertical scanning direction, 
a condition as to whether the driving means is in the course of scanning, in 
the course of holding or in the course of releasing excitation, and a condition 
of being in the course of initialization, in the course of image reading, in the 
course of a return for setting the image reading means relatively back to the 
reference position, in the course of waiting or the like. 

[0029] To attain the object, the invention according to claim 23 is 
characterized in that scanning direction information indicating the scanning 
direction of a subsequent vertical scan is outputted in the determining step 
in response to conditions including a current position of the draft holding 
member relative to the reference position, a holding time period of the 
driving means, a current or recent vertical scanning direction, a condition as 
to whether the driving means is in the course of scanning, in the course of 
holding or in the course of releasing excitation, and a condition of being in 
the course of initialization, in the course of image reading, in the course of a 
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return for setting the draft holding member relatively back to the reference 
position, in the course of waiting or the like. 

[0030] To attain the object, the invention according to claim 24 is 
characterized in that any of a protrusion provided on the image reading 
means, a seal having different reflectance from other portions, and an 
optical mark on a draft placement surface is detected in the detecting step. 
[0031] To attain the object, the invention according to claim 25 is 
characterized in that the position of the image reading means is detected 
magnetically in the detecting step. 

[0032] To attain the object, the invention according to claim 26 is 
characterized in that any of a slit, a protrusion, a seal having different 
reflectance from other portions, and an optical mark, which are provided on 
the draft holding member, is detected in the detecting step. 
[0033] To attain the object, the invention according to claim 27 is 
characterized in that the position of the draft holding member is detected 
magnetically in the detecting step. 

[0034] To attain the object, the invention according to claim 28 is 
characterized by being applicable to an image scanner for reading a 
document, a photograph, and the like. 

[0035] To attain the object, the invention according to claim 29 is 
characterized by being applicable to a film scanner for reading a film. 
[0036] To attain the object, the invention according to claim 30 is 
characterized by being applicable to an image reading apparatus connected 
to a network. 
[0037] 

[Embodiments of the Invention] 

Now, embodiments of the present invention will be described with 
reference to the drawings. 
[0038] [1] First embodiment 

Fig. 1 is a block diagram showing configurations of an image reading 
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apparatus (an image scanner) according to a first embodiment of the present 
invention and of a host computer. An image reading apparatus (an image 
scanner) according to the first embodiment of the present invention has a 
configuration including draft table glass 2, an optical unit 3 having a light 
source 4 and a line sensor 5, driving means 6, image processing means 7, 
controlling means 8, scanning direction determining means 9, home position 
detecting means 10, and a draft reference mark 13. In the drawing, 
reference numeral 12 denotes a host computer. 

[0039] Describing the configurations of the respective constituents in detail, 
the draft table glass 2 is provided for placing a draft 1 such as a book, a 
magazine, a document or a photograph. The draft reference mark 13 (see 
Fig. 2) for indicating a reference position for reading the draft is provided in 
the vicinity of a corner portion of the draft table glass 2. The optical unit 3 
is a unit including the light source 4 for illuminating the draft 1 through the 
draft table glass 2, a lens (not shown) for guiding an optical image of the 
illuminated draft 1 to the line sensor 5, and the line sensor 5 for reading the 
formed optical image in a horizontal scanning direction, which is configured 
as a contact image sensor (CIS), an integrated optical system, and the like, 
for example. The line sensor 5 of the optical unit 3 is a CMOS 
(complementary MOS), a CCD (charge coupled device), and the like, for 
example. 

[0040] The driving means 6 is provided for performing a vertical scan by 
driving the optical unit 3 in a perpendicular direction to the horizontal 
scanning direction relative to the draft 1, which includes a stepping motor. 
The image processing means 7 receives an image signal 11 outputted from 
the line sensor 5 of the optical unit 3, then performs analog signal 
processing, A (analog) / D (digital) conversion, and digital image processing 
for outputting to an external device such as the host computer 12. The 
controlling means 8 controls the driving means 6 and the image processing 
means 7 based on scanning direction information 9a outputted by the 
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scanning direction determining means 9 and on home position information 
10a outputted by the home position detecting means 10. 

[0041] The scanning direction determining means 9 outputs the scanning 
direction information 9a indicating a scanning direction of a subsequent 
vertical scan in response to a current position of the optical unit 3 from a 
home position, a holding time period of the stepping motor included in the 
driving means 6, a current or recent vertical scanning direction, a condition 
as to whether the driving means 6 is in the course of scanning, in the course 
of holding or in the course of releasing excitation, and a condition as to 
whether the image reading apparatus (the image scanner) is in the course of 
initialization, in the course of image reading, in the course of a return 
(setting an optical system relatively back to the reference position), in the 
course of waiting or the like. 

[0042] The home position detecting means 10 is provided for detecting a 
position of the optical unit 3 in terms of the vertical scanning direction 
corresponding to a position of a front end of the draft 1, which is formed of a 
photointerrupter or a microswitch for detecting a protrusion (not shown) 
provided on the optical unit 3, a magnetic sensor for magnetically detecting 
the position of the optical unit 3, for example. Meanwhile, as another 
method of detecting the position of the optical unit 3 in terms of the vertical 
scanning direction, the reference position at the front end of the draft may 
be detected by reading an optical mark provided on a draft surface of the 
draft table glass 3 with the optical unit 3. The host computer 12 issues an 
instruction to the controlling means 8 of the image reading apparatus (the 
image scanner) to scan the draft 1, and receives image information thus 
read out from the image processing means 7 to perform the processing. 
[0043] Fig. 2 is a perspective view showing appearance of the image reading 
apparatus (the image scanner) according to the first embodiment of the 
present invention. The draft table glass 2 is provided on a frame 14 of the 
image reading apparatus (the image scanner), and the draft reference mark 
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13 is provided in the vicinity of one corner portion out of four corner portions 
on the draft table glass 2. When the draft 1 is placed on the draft table 
glass 2, a corner of the draft 1 is aligned to a corner of the draft reference 
mark 13 and a draft surface is placed downward. In the drawing, reference 
numeral 15 denotes the horizontal scanning direction of the image reading 
apparatus (the image scanner), reference numeral 16 denotes the vertical 
scanning direction (a forward direction) of the image reading apparatus (the 
image scanner), and reference numeral 17 denotes the vertical scanning 
direction (a reverse direction) of the image reading apparatus (the image 
scanner). 

[0044] Next, processing concerning the scanning direction and excitation 
control of the stepping motor of the driving means 6 in the image reading 
apparatus (the image scanner) according to the first embodiment of the 
present invention having the above-described configuration will be 
explained with reference to flowcharts in Fig. 3 to Fig. 6. 

[0045] When a power source of the image reading apparatus (the image 
scanner) is turned on (Step Si), the controlling means 8 initializes a flag 
(SDFLG) representing a recent scanning direction and initializes a flag 
(SDIR) indicating a subsequent scanning direction. That is, the flag 
SDFLG is set to 1 and the flag SDIR is set to 0 (Step S2). When 
initialization is completed, the controlling means 8 judges whether it is in 
the course of waiting or not (Step S3), and waits until a waiting mode is 
established. When the waiting mode is established, the controlling means 
8 judges whether or not the recent scanning direction is the forward 
direction by investigating the flag SDFLG (Step Sll). When the recent 
scanning direction was the forward direction (SDFLG= 0), the processing 
goes to Step S12, and when the recent scanning direction was the reverse 
direction (SDFLG= l), the processing goes to Step S22. 

[0046] When the recent scanning direction was the forward direction 
(SDFLG= 0) in the judgment in Step Sll described above, the controlling 
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means 8 schedules the subsequent scanning direction to be in the reverse 
direction. That is, the flag SDIR is set to "1" (SDIR= l) (Step S12). 
Subsequently, the controlling means 8 controls a drive of the stepping motor 
of the driving means 6 and moves the optical unit 3 to a reading start 
position on a rear end side (Step S13). Moreover, the controlling means 8 
reduces an excitation current to the stepping motor of the driving means 6, 
thereby avoiding temperature rise and setting up a holding state (Step S14). 
Further, the controlling means 8 starts a timer (Step Si 5), and then judges 
whether or not a value of the timer is equal to or below a preset value (such 
as 5 minutes) (Step S16). The processing goes to Step S17 when the value 
of the timer is equal to or below the preset value, or goes to Step S22 when 
the value of the timer exceeds the preset value. 

[0047] When the value of the timer is equal to or below the preset value in 
the judgment in Step S16 described above, the controlling means 8 judges 
whether or not a scan start instruction (a scan command) is received from 
the host computer 12 (Step S17). When the scan start instruction is 
received from the host computer 12, the controlling means 8 informs the 
host computer 12 of the scanning direction and performs a scan in the 
reverse direction by controlling the drive of the stepping motor of the 
driving means 6 (Step S20), and sets the flag (SDFLG) representing the 
recent scanning direction to "1" indicating the reverse direction (SDFLG= l) 
(Step S2l). Thereafter, the processing returns to Step Sll described above. 
[0048] When the scan start instruction is not received from the host 
computer 12 in the judgment in Step S17 described above, the controlling 
means 8 judges whether or not any other instruction is received from the 
host computer 12 (Step S18). When any other instruction is received from 
the host computer 12, other processing is performed (Step S19) and then the 
processing returns to Step S16 described above. When any other 
instruction is not received from the host computer 12, the processing returns 
to Step S16 described above. 
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[0049] On the other hand, when the recent scanning direction was the 
reverse direction (SDFLG= l) in the judgment in Step Sll described above, 
the controlling means 8 schedules the subsequent scanning direction to be 
in the forward direction. That is, the flag SDIR is set to "0" (SDIR= 0) 
(Step S22). Subsequently, the controlling means 8 controls the drive of the 
stepping motor of the driving means 6 and moves the optical unit 3 to the 
home position (Step S23). Moreover, the controlling means 8 releases 
excitation by setting the excitation current to the stepping motor of the 
driving means 6 to "0" (Step S24). 

[0050] After the processing of Step S24 described above, the controlling 
means 8 judges whether or not the scan start instruction (the scan 
command) is received from the host computer 12 (Step S25). When the 
scan start instruction is not received from the host computer 12, the 
controlling means 8 judges whether or not any other instruction is received 
from the host computer 12 (Step S26). When any other instruction is 
received from the host computer 12, other processing is performed (Step 
S27) and then the processing returns to Step S25 described above. When 
any other instruction is not received from the host computer 12, the 
processing returns to Step S25 described above. 

[0051] On the other hand, when the scan start instruction is received from 
the host computer 12 in the judgment in Step S25 described above, the 
controlling means 8 informs the host computer 12 of the scanning direction 
and performs home position detection by use of the home position detecting 
means (Step S28), and then controls the drive of the stepping motor of the 
driving means 6 and moves the optical unit 3 to a reading start position. 
Further, the controlling means 8 controls the drive of the stepping motor of 
the driving means 6 to perform a scan in the forward direction (Step S29), 
and sets the flag (SDFLG) representing the recent scanning direction to "0" 
indicating the reverse direction (SDFLG= 0) (Step S30). Thereafter, the 
processing returns to Step Sll described above. 
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[0052] As described above, according to the first embodiment of the present 
invention, the image reading apparatus (the image scanner), which is 
configured to read an image in any of the forward direction and the reverse 
direction by vertically scanning a draft and the line sensor 5 relatively and 
to output image information, includes the draft table glass 2 for holding the 
draft, the draft reference mark 13 for determining a draft holding position, 
the optical unit 3 having the line sensor 5 for reading a formed optical image, 
the driving means 6 having the stepping motor for performing a vertical 
scan by driving the optical unit 3 in the perpendicular direction to the 
horizontal scanning direction relative to the draft, the home position 
detecting means 10 for detecting a reference position of the optical unit 3 
corresponding to a reading start position in a first vertical scanning 
direction of the draft, the scanning direction determining means 9 for 
determining whether a subsequent scanning direction is set to the forward 
direction or the reverse direction in response to a position of the optical unit 
3 upon completion of a scan, and the controlling means 8 for transmitting 
information concerning a reading direction to the host computer 12 and for 
controlling the driving means 6 based on the scanning direction determined 
by the scanning direction determining means 9 and on an instruction from 
the host computer 12, in which the controlling means 8 sets the optical unit 
3 back to the home position, releases excitation of the stepping motor, and 
awaits an instruction for the subsequent scan when the subsequent 
scanning direction is determined as the first vertical scanning direction, 
moves the optical unit 3 to the scanning start position on the opposite side 
and sets the stepping motor to a holding state by reducing an excitation 
current thereto when the subsequent scanning direction is determined as 
the reverse direction to the first scanning direction, causes a scan in the 
reverse direction to the first scanning direction when there is the instruction 
for the scan within a predetermined period of time, and sets the optical unit 
3 back to the home position and releases excitation of the stepping motor 
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when there is not the instruction for the scan after the predetermined 
period of time. Therefore, the following effect is achieved. 
[0053] By the above -described configuration, the image reading apparatus 
(the image scanner) performs image reading not only in one direction (the 
forward direction) but also in the reverse direction. Moreover, detection of 
the home position is performed only in the reading start position in the 
forward direction. After completion of the scan in the forward direction, 
the optical unit 3 is moved to the scanning start position in the reverse 
direction in response to completion of the scan, and then the excitation 
current to the stepping motor of the driving means 6 is reduced and held. 
When there is the instruction for the subsequent scan from the host 
computer 12 within the predetermined period of time, the scan in the 
reverse direction is started from the scanning start position in the reverse 
direction after the information for performing reading in the reverse 
direction is transmitted to the host computer 12. The image information 
thus read out is transmitted to the host computer 12, and a scanner driver 
of the host computer 12 performs processing so as to deal with an aspect 
that arrangement of the image is in the reverse order relative to the vertical 
scanning direction in the case of reading in the reverse direction. On the 
other hand, in the case where the optical unit 3 is stopped in the reading 
start position in the reverse direction, the optical unit 3 is set back to the 
home position when there is not the instruction for the scan from the host 
computer 12 within the predetermined period of time, a stepping motor 
current to the driving means 6 is set to 0 to release excitation, and the 
instruction from the host computer 12 concerning the subsequent scan is 
awaited. 

[0054] Therefore, in the image reading apparatus (the image scanner) 
according to the first embodiment of the present invention, there is an effect 
that it is possible to virtually reduce waiting time for starting to read a 
subsequent image. Moreover, it is possible to reduce the current to the 
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stepping motor of the driving means 6 loaded on the image reading 
apparatus (the image scanner). Accordingly, there are effects that it is 
possible to suppress heat generation of the stepping motor and to achieve 
power saving, and that it is possible to reduce costs for a power source and a 
drive circuit. 

[0055] [2] Second embodiment 

Fig. 7 is a block diagram showing configurations of an image reading 
apparatus (a film scanner) according to a second embodiment of the present 
invention and of a host computer. An image reading apparatus (a film 
scanner) according to the second embodiment of the present invention has a 
configuration including a film holder 22, an optical system 23, a light source 
24, a CCD line sensor 25, draft driving means 26, image processing means 
27, controlling means 28, drive controlling means 29, and home position 
detecting means 30. In the drawing, reference numeral 32 denotes a host 
computer. 

[0056] Describing the configurations of the respective constituents in detail, 
the film holder 22 is provided for placing a film 21, which is a draft, and 
optical marks are added to positions corresponding to a front end and rear 
end of the draft (the film). As the optical mark, various things are 
applicable such as a slit formed on the film holder, a protrusion formed on 
the film holder, or a seal attached to the film holder and having different 
reflectance from other portions. The optical system 23 is an image forming 
optical system for forming an image on the film 21 onto a photoelectric 
conversion surface of the CCD fine sensor 25. The light source 24 
illuminates the film 21. The CCD line sensor 25 converts the optical image 
formed on the photoelectric conversion surface into an electric signal. 
[0057] The draft driving means 26 includes a stepping motor, and drives 
the film holder 22 holding the film 21 in a vertical scanning direction. The 
image processing means 27 performs analog signal processing, A (analog) / D 
(digital) conversion, and digital image processing of an image signal 31 
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photoelectrically converted by and outputted from the CCD line sensor 25 
for outputting to an external device such as the host computer 32. The 
controlling means 28 receives home position detecting information 30a from 
the home position detecting means 30 and drive control information 26a 
from the drive controlling means 29, and performs image reading by 
controlling the drive controlling means 29 and the image processing means 
27 in accordance with an instruction 32a from the host computer. 
[0058] The drive controlling means 29 outputs scanning direction 
information 29a indicating a scanning direction of a subsequent vertical 
scan to the controlling means 28, in response to a current position of the 
film holder 22 from a home position, a holding time period of the stepping 
motor included in the draft driving means 26, a current or recent vertical 
scanning direction, a condition as to whether the draft driving means 26 is 
in the course of scanning, in the course of holding or in the course of 
releasing excitation, and a condition as to whether the image reading 
apparatus (the film scanner) is in the course of image reading, in the course 
of a return, in the course of waiting or the like, and also controls a scan in 
accordance with an instruction from the controlling means 28. The drive 
controlling means 29 corresponds to the aforementioned scan direction 
determining means 9 of the first embodiment. 

[0059] The home position detecting means 30 is provided for detecting a 
position of the film holder 22 in terms of the vertical scanning direction 
corresponding to a position of a front end of the film 21 being the draft, 
which is formed of a photointerrupter or a microswitch for detecting a slit, a 
protrusion, a seal having different reflectance from other portions or the like 
provided on the film holder 22, or of a magnetic sensor for magnetically 
detecting the position of the film holder 22, for example. The host 
computer 32 issues an instruction to the controlling means 28 of the image 
reading apparatus (the film scanner) to scan the draft (the film 21), and 
receives image information thus read out from the image processing means 
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27 to perform the processing. 

[0060] In the drawing, reference numeral 33 denotes a draft front end mark 
provided in a position of the film holder 22 corresponding to a front end 
position of the film 21, and reference numeral 34 denotes a draft rear end 
mark provided in a position of the film holder 22 corresponding to a rear end 
position of the film 21. Here, as another embodiment, a reference position 
of the front end of the draft may be detected by reading an optical mark 
provided on the film holder 22 by use of the CCD line sensor 25. 
[0061] Figs. 8(a) and 8(b) are explanatory views showing a configuration of 
the film holder of the image reading apparatus (the film scanner) according 
to the second embodiment of the present invention, in which Fig. 8(a) is an 
explanatory view of the film holder holding a 6x6 film and Fig. 8(b) is an 
explanatory view of the film holder holding a 6x12 film. The illustrated 
film holder 22 is designed as usable for sizes ranging from 6x4.5 cm to 6x12 
cm in common, for example, and front end of an image is always located in 
the same position in any sizes of films including 6x4.5, 6x6, 6x7, 6x9, and 
6x12. However, a rear end of the image is different depending on the 
respective film sizes. 

[0062] Incidentally, the image reading apparatus (the film scanner) 
according to the second embodiment of the present invention is configured to 
be capable of designating a size of an image subject to reading. Only one 
mark for the rear end is added to this film holder 22 in a position 
corresponding to the rear end of the image when reading a 6x12 cm film, 
and is not always located at the rear end in terms of the respective film sizes. 
Meanwhile, a 6x4.5 cm film has the vertical scanning direction equal to or 
below one-half as compared to the 6x12 cm film. It is necessary to perform 
a useless scan to detect a rear end mark in terms of this 6x4.5-cm film, 
which is a loss of time. 

[0063] Therefore, when a small-sized film is designated, it is preferable to 
manage an image reading range based on the front end mark and on the 
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number of steps of the stepping motor of the draft driving means 26 instead 
of using the rear end mark. This also applies to the case of designating the 
image reading range, where detection of the mark on the rear end side may 
incur a loss of time. In such a case, it is possible to eliminate the loss of 
time for starting the subsequent scan by moving the film holder 22 to the 
rear end position of the image reading range, setting excitation of the 
stepping motor of the draft driving means 26 to a holding state and awaiting 
the instruction from the host computer 32 to start the subsequent scan, 
scanning in the reverse direction from that position upon receipt of the 
instruction to start the scan within a predetermined period of time from the 
host computer 32, and outputting image data to the host computer 32 as 
similar to the disclosure in the above described first embodiment. 
[0064] On the other hand, when the instruction to start the scan did not 
come from the host computer 32 within a predetermined period of time, the 
film holder 22 is returned and the mark on the front end is detected by the 
home position detecting means 30, then excitation of the stepping motor of 
the draft driving means 26 is released to reduce power consumption and to 
suppress heat generation. 

[0065] As described above, according to the second embodiment of the 
present invention, the image reading apparatus (the film scanner), which is 
configured to read an image in any of the forward direction and the reverse 
direction by vertically scanning a draft and the CCD line sensor 25 
relatively and to output image information, includes the film holder 22 for 
holding the film 21, the draft front end mark 33 for determining a draft 
holding position, the draft rear end mark 34, the CCD line sensor 25 for 
converting an optical image formed on a photoelectric conversion surface 
into an electric signal, the draft driving means 26 having the stepping motor 
for performing a vertical scan by driving the film holder 22 in the 
perpendicular direction to the horizontal scanning direction relative to the 
draft, the drive controlling means 29 for determining whether a subsequent 
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scanning direction is set to the forward direction or the reverse direction in 
response to a position of the film holder 22 upon completion of a scan, the 
home position detecting means 30 for detecting a reference position of the 
film holder 22 corresponding to a reading start position in a first vertical 
scanning direction of the draft, and the controlling means 28 for 
transmitting information concerning a reading direction to the host 
computer 32 and for controlling the drive controlling means 29 based on an 
instruction from the host computer 32, in which the controlling means 28 
sets the film holder 22 back to the home position, releases excitation of the 
stepping motor, and awaits an instruction for the subsequent scan when the 
subsequent scanning direction is determined as a first vertical scanning 
direction, moves the film holder 22 to a scanning start position on the 
opposite side and sets the stepping motor to a holding state by reducing an 
excitation current thereto when the subsequent scanning direction is 
determined as the reverse direction to the first vertical scanning direction, 
causes a scan in the reverse direction to the first vertical scanning direction 
when there is the instruction for the scan within the predetermined period 
of time, and sets the film holder 22 back to the home position and releases 
excitation of the stepping motor when there is not the instruction for the 
scan after the predetermined period of time. Therefore, the following effect 
is achieved. 

[0066] By the above -described configuration, the image reading apparatus 
(the film scanner) performs image reading not only in one direction (the 
forward direction) but also in the reverse direction. Moreover, detection of 
the home position is performed only in the reading start position in the 
forward direction. After completion of the scan in the forward direction, 
the film holder 22 is moved to the scanning start position in the reverse 
direction in response to completion of the scan, and then the excitation 
current to the stepping motor of the draft driving means 26 is reduced and 
held. When there is the instruction for the subsequent scan from the host 
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computer 32 within the predetermined period of time, the scan in the 
reverse direction is started from the scanning start position in the reverse 
direction after the information for performing reading in the reverse 
direction is transmitted to the host computer 32. The image information 
thus read out is transmitted to the host computer 32, and a scanner driver 
of the host computer 32 performs processing so as to deal with an aspect 
that arrangement of the image is in the reverse order relative to the vertical 
scanning direction in the case of reading in the reverse direction. On the 
other hand, in the case where the film holder 22 is stopped in the reading 
start position in the reverse direction, the film holder 22 is set back to the 
home position when there is not the instruction for the scan from the host 
computer 32 within the predetermined period of time, a stepping motor 
current to the draft driving means 26 is set to 0 to release excitation, and 
the instruction from the host computer 32 concerning the subsequent scan is 
awaited. 

[0067] Therefore, in the image reading apparatus (the film scanner) 
according to the second embodiment of the present invention, there is an 
effect that it is possible to virtually reduce waiting time for starting to read 
a subsequent image. Moreover, it is possible to reduce the current to the 
stepping motor of the draft driving means 26 loaded on the image reading 
apparatus (the film scanner). Accordingly, there are effects that it is 
possible to suppress heat generation of the stepping motor and to achieve 
power saving, and that it is possible to reduce costs for a power source and a 
drive circuit. 

[0068] Note that the present invention may be applied to a system 
including a plurality of devices or applied to an apparatus consisting of one 
device. It is needless to say that the present invention can be also realized 
by supplying a storage medium, which stores program codes of software 
realizing functions of the above-described embodiments, to the system or to 
the apparatus, and then by causing a computer (or a CPU or an MPU) of the 
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system or the apparatus to read and execute the program codes which are 
stored in the storage medium. 

[0069] In this case, the program codes per se, which are read out of the 
storage medium, will realize the functions of the above-described 
embodiments. Accordingly, the storage medium storing the program codes 
constitutes the present invention. 

[0070] As the storage medium for supplying the program codes, it is 
possible to use a floppy disk, a hard disk, an optical disk, a magneto-optical 
disk, a CD-ROM, a CD-R, a magnetic tape, a nonvolatile memory card, a 
ROM, and the like, for example. 

[0071] Moreover, it is needless to say that the present invention includes 
not only the case where the functions of the above-described embodiments 
are realized by executing the program codes read out by the computer but 
also the case where an OS or the like operating on the computer performs 
part or all of actual processing based on an instruction of the program codes 
and the functions of the above -described embodiments are realized by the 
processing. 

[0072] In addition, it is needless to say that the present invention also 
includes the case where the program codes read out of the storage medium 
are written in a function expansion board inserted in the computer or in a 
memory included in a function expansion unit connected to the computer, 
then a CPU or the like included in the function expansion board or in the 
function expansion unit executes part or all of actual processing based on an 
instruction of the program codes, and the functions of the above-described 
embodiments are realized by the processing. 
[0073] 

[Effects of the Invention] 

As described above, according to the image reading apparatus of the 
present invention as disclosed in claim 1, there is provided an image reading 
apparatus for reading an image on a draft in any of a forward direction and 
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a reverse direction by vertically scanning the draft and image reading 
means relatively, which includes driving means for driving the image 
reading means in a vertical scanning direction, detecting means for 
detecting a reference position of the image reading means corresponding to 
a reading start position of the draft in the vertical scanning direction, 
determining means for determining a subsequent scan out of any of the 
forward direction and the reverse direction depending on a position of the 
image reading means upon completion of a scan, and controlling means for 
controlling the driving means based on the determined scanning direction. 
Therefore, the following effect is achieved. There is an effect that it is 
possible to virtually reduce waiting time for starting to read a subsequent 
image by the control to perform image reading not only in one direction (the 
forward direction) but also in the reverse direction. 

[0074] According to the image reading apparatus of the present invention 
as disclosed in claim 2, there is provided an image reading apparatus for 
reading an image on a draft in any of a forward direction and a reverse 
direction by vertically scanning the draft and image reading means 
relatively, which includes driving means for driving a draft holding member 
in a vertical scanning direction, detecting means for detecting a reference 
position of the draft holding member corresponding to a reading start 
position of the draft in the vertical scanning direction, determining means 
for determining a subsequent scan out of any of the forward direction and 
the reverse direction depending on a position of the draft holding member 
upon completion of a scan, and controlling means for controlling the driving 
means based on the determined scanning direction. Therefore, the 
following effect is achieved. There is an effect that it is possible to virtually 
reduce waiting time for starting to read a subsequent image by the control 
to perform image reading not only in one direction (the forward direction) 
but also in the reverse direction. 

[0075] According to the image reading apparatus of the present invention 
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as disclosed in claim 3, the controlling means sets the image reading means 
back to the reference position when the subsequent scanning direction is 
determined as a first vertical scanning direction, and moves the image 
reading means to a scanning start position on an opposite side when the 
subsequent scanning direction is determined as a reverse direction to the 
first vertical scanning direction. Therefore, the following effect is achieved. 
There is an effect that it is possible to virtually reduce waiting time for 
starting to read a subsequent image by the control to perform image reading 
not only in one direction (the forward direction) but also in the reverse 
direction. 

[0076] According to the image reading apparatus of the present invention 
as disclosed in claim 4, the controlling means sets the draft holding member 
back to the reference position when the subsequent scanning direction is 
determined as a first vertical scanning direction, and moves the draft 
holding member to a scanning start position on an opposite side when the 
subsequent scanning direction is determined as a reverse direction to the 
first vertical scanning direction. Therefore, the following effect is achieved. 
There is an effect that it is possible to virtually reduce waiting time for 
starting to read a subsequent image by the control to perform image reading 
not only in one direction (the forward direction) but also in the reverse 
direction. 

[0077] According to the image reading apparatus of the present invention 
as disclosed in claim 5, the driving means includes a motor such as a 
stepping motor, and the controlling means sets the image reading means 
back to the reference position, releases excitation of the motor, and awaits 
an instruction for the subsequent scan when the subsequent scanning 
direction is determined as the first vertical scanning direction, moves the 
image reading means to the scanning start position on the opposite side and 
sets the motor to a holding state by reducing an excitation current thereto 
when the subsequent scanning direction is determined as a reverse direction 
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to the first scanning direction, causes a scan in the reverse direction to the 
first scanning direction when there is the instruction for the scan within a 
predetermined period of time, and sets the image reading means back to the 
reference position and releases excitation of the motor when there is not the 
instruction for the scan after the predetermined period of time. Therefore, 
the following effects are achieved. There is an effect that it is possible to 
virtually reduce waiting time for starting to read a subsequent image by 
controlling so as to perform image reading not only in one direction (the 
forward direction) but also in the reverse direction. In addition, since it is 
possible to reduce a current to a stepping motor of the driving means, there 
are effects that it is possible to suppress heat generation of the stepping 
motor and to achieve power saving, and that it is possible to reduce costs for 
a power source and a drive circuit. 

[0078] According to the image reading apparatus of the present invention 
as disclosed in claim 6, the driving means includes a motor such as a 
stepping motor, and the controlling means sets the draft holding member 
back to the reference position, releases excitation of the motor, and awaits 
an instruction for the subsequent scan when the subsequent scanning 
direction is determined as the first vertical scanning direction, moves the 
draft holding member to the scanning start position on the opposite side and 
sets the motor to a holding state by reducing an excitation current thereto 
when the subsequent scanning direction is determined as a reverse direction 
to the first vertical scanning direction, causes a scan in the reverse direction 
to the first scanning direction when there is the instruction for the scan 
within a predetermined period of time, and sets the draft holding member 
back to the reference position and releases excitation of the motor when 
there is not the instruction for the scan after the predetermined period of 
time. Therefore, the following effects are achieved. There is an effect that 
it is possible to virtually reduce waiting time for starting to read a 
subsequent image by controlling so as to perform image reading not only in 



38 



Tokkai2000-115455 



one direction (the forward direction) but also in the reverse direction. In 
addition, since it is possible to reduce a current to a stepping motor of the 
driving means, there are effects that it is possible to suppress heat 
generation of the stepping motor and to achieve power saving, and that it is 
possible to reduce costs for a power source and a drive circuit. 
[0079] According to the image reading apparatus of the present invention 
as disclosed in claim 7, the determining means outputs scanning direction 
information indicating the scanning direction of a subsequent vertical scan 
in response to conditions including a current position of the image reading 
means relative to the reference position, a holding time period of the driving 
means, a current or recent vertical scanning directions, a condition as to 
whether the driving means is in the course of scanning, in the course of 
holding or in the course of releasing excitation, and a condition of being in 
the course of initialization, in the course of image reading, in the course of a 
return for setting the image reading means relatively back to the reference 
position, in the course of waiting or the like. Therefore, the following 
effects are achieved. As the determining means outputs the scanning 
direction information indicating the scanning direction of the subsequent 
vertical scan as described above, while the controlling means controls the 
driving means based on the scanning direction information, there is an 
effect that it is possible to virtually reduce waiting time for starting to read 
a subsequent image as similar to the above. In addition, since it is possible 
to reduce a current to a stepping motor of the driving means, there are 
effects that it is possible to suppress heat generation of the stepping motor 
and to achieve power saving, and that it is possible to reduce costs for a 
power source and a drive circuit. 

[0080] According to the image reading apparatus of the present invention 
as disclosed in claim 8, the determining means outputs scanning direction 
information indicating the scanning direction of a subsequent vertical scan 
in response to conditions including a current position of the draft holding 
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member relative to the reference position, a holding time period of the 
driving means, a current or recent vertical scanning direction, a condition as 
to whether the driving means is in the course of vertical scanning, in the 
course of holding or in the course of releasing excitation, and a condition of 
being in the course of initialization, in the course of image reading, in the 
course of a return for setting the draft holding member relatively back to the 
reference position, in the course of waiting or the like. Therefore, the 
following effects are achieved. As the determining means outputs the 
scanning direction information indicating the scanning direction of the 
subsequent vertical scan as described above, while the controlling means 
controls the driving means based on the scanning direction information, 
there is an effect that it is possible to virtually reduce waiting time for 
starting to read a subsequent image as similar to the above. In addition, 
since it is possible to reduce a current to a stepping motor of the driving 
means, there are effects that it is possible to suppress heat generation of the 
stepping motor and to achieve power saving, and that it is possible to reduce 
costs for a power source and a drive circuit. 

[0081] According to the image reading apparatus of the present invention 
as disclosed in claim 9, the detecting means detects any of a protrusion 
provided on the image reading means, a seal having different reflectance 
from other portions, and an optical mark on a draft placement surface. 
Therefore, the following effects are achieved. As the controlling means 
controls the driving means based on detection by the detecting means, there 
is an effect that it is possible to virtually reduce waiting time for starting to 
read a subsequent image as similar to the above. In addition, since it is 
possible to reduce a current to a stepping motor of the driving means, there 
are effects that it is possible to suppress heat generation of the stepping 
motor and to achieve power saving, and that it is possible to reduce costs for 
a power source and a drive circuit. 

[0082] According to the image reading apparatus of the present invention 
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as disclosed in claim 10, the detecting means detects the position of the 
image reading means magnetically. Therefore, the following effects are 
achieved. As the controlling means controls the driving means based on 
detection by the detecting means, there is an effect that it is possible to 
virtually reduce waiting time for starting to read a subsequent image as 
similar to the above. In addition, since it is possible to reduce a current to 
a stepping motor of the driving means, there are effects that it is possible to 
suppress heat generation of the stepping motor and to achieve power saving, 
and that it is possible to reduce costs for a power source and a drive circuit. 
[0083] According to the image reading apparatus of the present invention 
as disclosed in claim 11, the detecting means detects any of a slit, a 
protrusion, a seal having different reflectance from other portions, and an 
optical mark, which are provided on the draft holding member. Therefore, 
the following effects are achieved. As the controlling means controls the 
driving means based on detection by the detecting means, there is an effect 
that it is possible to virtually reduce waiting time for starting to read a 
subsequent image as similar to the above. In addition, since it is possible 
to reduce a current to a stepping motor of the driving means, there are 
effects that it is possible to suppress heat generation of the stepping motor 
and to achieve power saving, and that it is possible to reduce costs for a 
power source and a drive circuit. 

[0084] According to the image reading apparatus of the present invention 
as disclosed in claim 12, the detecting means detects the position of the 
draft holding member magnetically. Therefore, the following effects are 
achieved. As the controlling means controls the driving means based on 
detection by the detecting means, there is an effect that it is possible to 
virtually reduce waiting time for starting to read a subsequent image as 
similar to the above. In addition, since it is possible to reduce a current to 
a stepping motor of the driving means, there are effects that it is possible to 
suppress heat generation of the stepping motor and to achieve power saving, 
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and that it is possible to reduce costs for a power source and a drive circuit. 
[0085] According to the image reading apparatus of the present invention 
as disclosed in claim 13, it is applicable to an image scanner for reading a 
document, a photograph, and the like. Therefore, the following effects are 
achieved. In an image scanner, there is an effect that it is possible to 
virtually reduce waiting time for starting to read a subsequent image as 
similar to the above. In addition, since it is possible to reduce a current to 
a stepping motor of the driving means, there are effects that it is possible to 
suppress heat generation of the stepping motor and to achieve power saving, 
and that it is possible to reduce costs for a power source and a drive circuit. 
[0086] According to the image reading apparatus of the present invention 
as disclosed in claim 14, it is applicable to a film scanner for reading a film. 
Therefore, the following effects are achieved. In a film scanner, there is an 
effect that it is possible to virtually reduce waiting time for starting to read 
a subsequent image as similar to the above. In addition, since it is possible 
to reduce a current to a stepping motor of the driving means, there are 
effects that it is possible to suppress heat generation of the stepping motor 
and to achieve power saving, and that it is possible to reduce costs for a 
power source and a drive circuit. 

[0087] According to the image reading apparatus of the present invention 
as disclosed in claim 15, it is connectable to a network. Therefore, the 
following effects are achieved. In an image reading apparatus connected to 
a network, there is an effect that it is possible to virtually reduce waiting 
time for starting to read a subsequent image as similar to the above. In 
addition, since it is possible to reduce a current to a stepping motor of the 
driving means, there are effects that it is possible to suppress heat 
generation of the stepping motor and to achieve power saving, and that it is 
possible to reduce costs for a power source and a drive circuit. 
[0088] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 16, there is 
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provided a reading scan controlling method for an image reading apparatus 
for reading an image on a draft in any of a forward direction and a reverse 
direction by vertically scanning the draft and image reading means 
relatively, which includes a driving step of driving the image reading means 
in a vertical scanning direction, a detecting step of detecting a reference 
position of the image reading means corresponding to a reading start 
position of the draft in the vertical scanning direction, a determining step of 
determining a subsequent scan out of any of the forward direction and the 
reverse direction depending on a position of the image reading means upon 
completion of a scan, and a controlling step of controlling the driving step 
based on the determined scanning direction. Therefore, the following effect 
is achieved. There is an effect that it is possible to virtually reduce waiting 
time for starting to read a subsequent image by controlling so as to perform 
image reading not only in one direction (the forward direction) but also in 
the reverse direction. 

[0089] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 17, there is 
provided a reading scan controlling method for an image reading apparatus 
for reading an image on a draft in any of a forward direction and a reverse 
direction by vertically scanning the draft and image reading means 
relatively, which includes a driving step of driving a draft holding member 
in a vertical scanning direction, a detecting step of detecting a reference 
position of the draft holding member corresponding to a reading start 
position of the draft in the vertical scanning direction, a determining step of 
determining a subsequent scan out of any of the forward direction and the 
reverse direction depending on a position of the draft holding member upon 
completion of a scan, and a controlling step of controlling the driving step 
based on the determined scanning direction. Therefore, the following effect 
is achieved. There is an effect that it is possible to virtually reduce waiting 
time for starting to read a subsequent image by controlling so as to perform 
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image reading not only in one direction (the forward direction) but also in 
the reverse direction. 

[0090] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 18, in the 
controlling step, the image reading means is set back to the reference 
position when the subsequent scanning direction is determined as a first 
vertical scanning direction, and the image reading means is moved to a 
scanning start position on an opposite side when the subsequent scanning 
direction is determined as a reverse direction to the first scanning direction. 
Therefore, the following effect is achieved. There is an effect that it is 
possible to virtually reduce waiting time for starting to read a subsequent 
image by controlling so as to perform image reading not only in one 
direction (the forward direction) but also in the reverse direction. 
[0091] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 19, in the 
controlling step, the draft holding member is set back to the reference 
position when the subsequent scanning direction is determined as a first 
vertical scanning direction, and the draft holding member is moved to a 
scanning start position on an opposite side when the subsequent scanning 
direction is determined as a reverse direction to the first scanning direction. 
Therefore, the following effect is achieved. There is an effect that it is 
possible to virtually reduce waiting time for starting to read a subsequent 
image by controlling so as to perform image reading not only in one 
direction (the forward direction) but also in the reverse direction. 
[0092] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 20, a drive 
is performed by use of a motor such as a stepping motor in the driving step, 
and, in the controlling step, the image reading means is set back to the 
reference position, excitation of the motor released, and an instruction for 
the subsequent scan is awaited when the subsequent scanning direction is 
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determined as the first vertical scanning direction, the image reading means 
is moved to the scanning start position on the opposite side and the motor is 
set to a holding state by reducing an excitation current thereto when the 
subsequent scanning direction is determined as a reverse direction to the 
first scanning direction, a scan is performed in the reverse direction to the 
first scanning direction when there is the instruction for the scan within a 
predetermined period of time, and the image reading means is set back to 
the reference position and excitation of the motor is released when there is 
not the instruction for the scan after the predetermined period of time. 
Therefore, the following effects are achieved. There is an effect that it is 
possible to virtually reduce waiting time for starting to read a subsequent 
image by controlling so as to perform image reading not only in one 
direction (the forward direction) but also in the reverse direction. In 
addition, since it is possible to reduce a current to a stepping motor of the 
driving means, there are effects that it is possible to suppress heat 
generation of the stepping motor and to achieve power saving, and that it is 
possible to reduce costs for a power source and a drive circuit. 
[0093] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 21, a drive 
is performed by use of a motor such as a stepping motor in the driving step, 
and, in the controlling step, the draft holding member is set back to the 
reference position, excitation of the motor released, and an instruction for 
the subsequent scan is awaited when the subsequent scanning direction is 
determined as the first vertical scanning direction, the draft holding 
member is moved to the scanning start position on the opposite side and the 
motor is set to a holding state by reducing an excitation current thereto 
when the subsequent scanning direction is determined as a reverse direction 
to the first scanning direction, a scan is performed in the reverse direction to 
the first scanning direction when there is the instruction for the scan within 
a predetermined period of time, and the draft holding member is set back to 
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the reference position and excitation of the motor is released when there is 
not the instruction for the scan after the predetermined period of time. 
Therefore, the following effects are achieved. There is an effect that it is 
possible to virtually reduce waiting time for starting to read a subsequent 
image by controlling so as to perform image reading not only in one 
direction (the forward direction) but also in the reverse direction. In 
addition, since it is possible to reduce a current to a stepping motor of the 
driving means, there are effects that it is possible to suppress heat 
generation of the stepping motor and to achieve power saving, and that it is 
possible to reduce costs for a power source and a drive circuit. 
[0094] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 22, 
scanning direction information indicating the scanning direction of a 
subsequent vertical scan is outputted in the determining means step in 
response to conditions including a current position of the image reading 
means relative to the reference position, a holding time period of the driving 
means, a current or recent vertical scanning direction, a condition as to 
whether the driving means is in the course of scanning, in the course of 
holding or in the course of releasing excitation, and a condition of being in 
the course of initialization, in the course of image reading, in the course of a 
return for setting the image reading means relatively back to the reference 
position, in the course of waiting or the like. Therefore, the following 
effects are achieved. As the scanning direction information indicating the 
scanning direction of the subsequent vertical scan is outputted in the 
determining step as described above, while the driving step is controlled in 
the controlling step based on the scanning direction information, there is an 
effect that it is possible to virtually reduce waiting time for starting to read 
a subsequent image as similar to the above. In addition, since it is possible 
to reduce a current to a stepping motor of driving means, there are effects 
that it is possible to suppress heat generation of the stepping motor and to 



46 



Tokkai2000- 115455 



achieve power saving, and that it is possible to reduce costs for a power 
source and a drive circuit. 

[0095] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 23, 
scanning direction information indicating the scanning direction of a 
subsequent vertical scan is outputted in the determining step in response to 
conditions including a current position of the draft holding member relative 
to the reference position, a holding time period of the driving means, a 
current or recent vertical scanning direction, a condition as to whether the 
driving means is in the course of scanning, in the course of holding or in the 
course of releasing excitation, and a condition of being in the course of 
initialization, in the course of image reading, in the course of a return for 
setting the draft holding member relatively back to the reference position, in 
the course of waiting or the like. Therefore, the following effects are 
achieved. As the scanning direction information indicating the scanning 
direction of the subsequent vertical scan is outputted in the determining 
step as described above, while the driving step is controlled in the 
controlling step based on the scanning direction information, there is an 
effect that it is possible to virtually reduce waiting time for starting to read 
a subsequent image as similar to the above. In addition, since it is possible 
to reduce a current to a stepping motor of driving means, there are effects 
that it is possible to suppress heat generation of the stepping motor and to 
achieve power saving, and that it is possible to reduce costs for a power 
source and a drive circuit. 

[0096] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 24, any of a 
protrusion provided on the image reading means, a seal having different 
reflectance from other portions, and an optical mark on a draft placement 
surface is detected in the detecting step. Therefore, the following effects 
are achieved. As the driving step is controlled in the controlling step based 
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on detection in the detecting step, there is an effect that it is possible to 
virtually reduce waiting time for starting to read a subsequent image as 
similar to the above. In addition, since it is possible to reduce a current to 
a stepping motor of driving means, there are effects that it is possible to 
suppress heat generation of the stepping motor and to achieve power saving, 
and that it is possible to reduce costs for a power source and a drive circuit. 
[0097] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 25, the 
position of the image reading means is detected magnetically in the 
detecting step. Therefore, the following effects are achieved. As the 
driving step is controlled in the controlling step based on detection in the 
detecting step, there is an effect that it is possible to virtually reduce 
waiting time for starting to read a subsequent image as similar to the above. 
In addition, since it is possible to reduce a current to a stepping motor of 
driving means, there are effects that it is possible to suppress heat 
generation of the stepping motor and to achieve power saving, and that it is 
possible to reduce costs for a power source and a drive circuit. 
[0098] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 26, any of a 
slit, a protrusion, a seal having different reflectance from other portions, 
and an optical mark, which are provided on the draft holding member, is 
detected in the detecting step. Therefore, the following effects are achieved. 
As the driving step is controlled in the controlling step based on detection in 
the detecting step, there is an effect that it is possible to virtually reduce 
waiting time for starting to read a subsequent image as similar to the above. 
In addition, since it is possible to reduce a current to a stepping motor of 
driving means, there are effects that it is possible to suppress heat 
generation of the stepping motor and to achieve power saving, and that it is 
possible to reduce costs for a power source and a drive circuit. 
[0099] According to the reading scan controlling method for an image 
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reading apparatus of the present invention as disclosed in claim 27, the 
position of the draft holding member is detected magnetically in the 
detecting step. Therefore, the following effects are achieved. As the 
driving step is controlled in the controlling step based on detection in the 
detecting step, there is an effect that it is possible to virtually reduce 
waiting time for starting to read a subsequent image as similar to the above. 
In addition, since it is possible to reduce a current to a stepping motor of 
driving means, there are effects that it is possible to suppress heat 
generation of the stepping motor and to achieve power saving, and that it is 
possible to reduce costs for a power source and a drive circuit. 
[0100] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 28, it is 
applicable to an image scanner for reading a document, a photograph, and 
the like. Therefore, the following effects are achieved. In an image 
scanner, there is an effect that it is possible to virtually reduce waiting time 
for starting to read a subsequent image as similar to the above. In addition, 
since it is possible to reduce a current to a stepping motor of driving means, 
there are effects that it is possible to suppress heat generation of the 
stepping motor and to achieve power saving, and that it is possible to reduce 
costs for a power source and a drive circuit. 

[0101] According to the reading scan controlling method for an image 
reading apparatus of the present invention as disclosed in claim 29, it is 
applicable to a film scanner for reading a film. Therefore, the following 
effects are achieved. In a film scanner, there is an effect that it is possible 
to virtually reduce waiting time for starting to read a subsequent image as 
similar to the above. In addition, since it is possible to reduce a current to 
a stepping motor of driving means, there are effects that it is possible to 
suppress heat generation of the stepping motor and to achieve power saving, 
and that it is possible to reduce costs for a power source and a drive circuit. 
[0102] According to the reading scan controlling method for an image 
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reading apparatus of the present invention as disclosed in claim 30, it is 
applicable to an image reading apparatus connected to a network. 
Therefore, the following effects are achieved. In an image reading 
apparatus connected to a network, there is an effect that it is possible to 
virtually reduce waiting time for starting to read a subsequent image as 
similar to the above. In addition, since it is possible to reduce a current to 
a stepping motor of driving means, there are effects that it is possible to 
suppress heat generation of the stepping motor and to achieve power saving, 
and that it is possible to reduce costs for a power source and a drive circuit. 
[Brief description of the drawings] 
[Figure l] 

Fig. 1 is a block diagram showing configurations of an image reading 
apparatus (an image scanner) according to a first embodiment of the present 
invention and of a host computer. 
[Figure 2] 

Fig. 2 is a perspective view showing appearance of the image reading 
apparatus (the image scanner) according to the first embodiment of the 
present invention. 
[Figure 3] 

Fig. 3 is a flowchart which shows processing concerning a scanning 
direction and excitation control of a stepping motor of driving means in the 
image reading apparatus (the image scanner) according to the first 
embodiment of the present invention. 
[Figure 4] 

Fig. 4 is a flowchart which shows the processing concerning the 
scanning direction and the excitation control of the stepping motor of the 
driving means in the image reading apparatus (the image scanner) 
according to the first embodiment of the present invention. 
[Figure 5] 

Fig. 5 is a flowchart which shows the processing concerning the 
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scanning direction and the excitation control of the stepping motor of the 
driving means in the image reading apparatus (the image scanner) 
according to the first embodiment of the present invention. 
[Figure 6] 

Fig. 6 is a flowchart which shows the processing concerning the 
scanning direction and the excitation control of the stepping motor of the 
driving means in the image reading apparatus (the image scanner) 
according to the first embodiment of the present invention. 
[Figure 7] 

Fig. 7 is a block diagram showing configurations of an image reading 
apparatus (a film scanner) according to a second embodiment of the present 
invention and of a host computer. 
[Figure 8] 

Figs. 8(a) and 8(b) are explanatory views showing a configuration of 
a film holder of the image reading apparatus (the film scanner) according to 
the second embodiment of the present invention, in which Fig. 8(a) is an 
explanatory view of the film holder holding a 6 x 6 film and Fig. 8(b) is an 
explanatory view of the film holder holding a 6 x 12 film. 
[Explanation of referenced numerals] 
3 OPTICAL SENSOR 

5 LINE SENSOR 

6 DRIVING MEANS 

7, 27 IMAGE PROCESSING MEANS 

8, 28 CONTROLLING MEANS 

9 SCANNING DIRECTION DETERMINING MEANS 
10, 30 HOME POSITION DETECTING MEANS 
12,32 HOST COMPUTERS 
22 FILM HOLDER 

25 CCD LINE SENSOR 

26 DRAFT DRIVING MEANS 
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DRIVE CONTROLLING MEANS 
DRAFT FRONT END MARK 
DRAFT REAR END MARK 
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Fig. 1 
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12 HOST COMPUTER 
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Fig. 2 
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522 SCHEDULE SUBSEQUENT SCANNING DIRECTION TO 
FORWARD DIRECTION (SDIR= l) 

523 MOVE TO HOME POSITION 

524 RELEASE EXCITATION OF MOTOR 

Fig. 4 

525 SCAN COMMAND? 

526 COMMAND OTHER THAN SCANNING? 

527 OTHER PROCESSING 

528 DETECT HOME POSITION 

529 SCAN IN FORWARD DIRECTION 

530 CLEAR SCANNING DIRECTION FLAG SDFLG= 0 



Fig. 5 

512 SCHEDULE SUBSEQUENT SCANNING DIRECTION TO 
REVERSE DIRECTION (SDIR= l) 

513 MOVE OPTICAL UNIT TO READING START POSITION ON 
REAR END SIDE 

514 SET EXCITATION OF MOTOR TO HOLDING STATE 

515 START TIMER 

Fig. 6 

516 TIMER LESS THAN 5 MINUTES? 

517 SCAN COMMAND? 

518 COMMAND OTHER THAN SCANNING? 

519 OTHER PROCESSING 

520 SCAN IN REVERSE DIRECTION 

521 SET SCANNING DIRECTION FLAG SDFLG= 1 
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Fig. 7 




21 


FILM 


22 


FILM HOLDER 


23 


OPTICAL SYSTEM 


24 


LIGHT SOURCE 


25 


LINE SENSOR 


26 


DRAFT DRIVING MEANS 


27 


IMAGE PROCESSING MEANS 


28 


CON 1 ROLLING MLANb 


29 


DRIVE CONTROLLING MEANS 


30 


HOME POSITION DETECTING MEANS 


31 


IMAGE SIGNAL 


32 


HOST COMPUTER 


Fig. 8(a) 


6x6 FILM 


22 


FILM HOLDER 


33 


DRAFT FRONT END MARK 


34 


DRAFT REAR END MARK 



Fig. 8(b) 
6x12 FILM 



55 



2ooo~ S~$~ 



FIG.l 



13 DRAFT REFERENCE MARK i DRAFT 

^ 1 — 



2 DRAFT TABLE GLASS 



HOME POSITION 
DETECTING MEANS 



LIGHT * 
SOURCE * 

OPTICA!, 
* UNIT 



IT- 
IMAGE 
SIGNAL 



3± 



5LINE SENSOR 

? DRIVING MEANS 




IMAGE PROCESSING 
MEANS 



103 



SCANNING 
DIRECTION 
DETERMINING 
MEANS 



8 



CONTROLLING 
MEANS 



12 



HOST 
COMPUTER 



12a 



-9a 



S12 



FIG.5 



SCHEDULE SUBSEQUENT SCANNING 
DIRECTION TO REVERSE DIRECTION (SDIR= l) 



S13 



S14 



S15 



MOVE OPTICAL UNIT TO READING 
START POSITION ON REAR END SIDE 



SET EXCITATION OF MOTOR TO 
HOLDING STATE 



X 



START TIMER 



FIG.2 



FIG.3 



HORIZONTAL 
SCANNING 
DIRECTION 




13 DRAFT REFERENCE MARK 

1 DRAFT 2 DRAFT TABLE GLASS 




14 FRAME 



"7 VERTICAL SCANNING DIRECTION 
^16 (FORWARD DIRECTION) 



7 VERTICAL SCANNING DIRECTION (b\ 
17 (REVERSE DIRECTION) 

FIG.4 





S22 



$2^ 
S24 



SCHEDULE SUBSEQUENT SCANNING 
DIRECTION TO FORWARD DIRECTION (SDIR= l) 



MOVE TO HOME POSITION 



RELEASE EXCITATION OF MOTOR 



SCAN InTorward 

DIRECTION 



FIG.6 



530 



CLEAR SCANNING 
DIRECTION FLAG 
SDFLG= 0 



NO 




S20 



OTHER PROCESSING 



SCAN IN REVERSE 
DIRECTION 



52 <L SET SCANNING DIRECTION 
FLAG SDFLG= 1 



LIGHT 
SOURCE 

24 



21FILM 



T 

33 



HOME POSITION 
DETECTING 
MEANS 



30 




FIG.7 



3? FILM HOLDER 

r 



DPTICALX 
SYSTEM 



25 LINE SENSOR 



DRAFT DRIVING 
MEANS 



~~r r 
26 



26a 



27 
-J. 



IMAGE PROCESSING 
MEANS 



303 



29 31 

^ T MAGF, SIGNAL 



DRIVE 
CONTROLUN< 
MEANS 



29a 



28 



CONTROLLING 
MEANS 



32 



HOST COMPUTER 



32a 



FIG.8 




22FILM HOLDER 



33DRAFT FRONT 34 DRAFT REAR END MARK 
END MARK 



6 x 12 FILM 
h 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

yCOLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . : — 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



